do^>iU dnyAli 


JUj-alA 

^bjxJt JJ 

(Jj) ^—)l 4 -JeL— ojL- 4 

1 olagsil LT ?tub 

^ J~‘~~^ A (Jt JLluIj jj_i .. l aJe-4 tfUuxuj-4 ^j-a ^ f i V i 


H^-o JLc 


ojujitJI om^JI ClUulj3 i^»x> =^ 





£A£=> jtj ) isaJ l 






^o-vyll cLlijAII cLoialoil 


JjLfcOJj 


<**\V y isaJl 4 

pt uijAjJt (Jf 

Qj tt 2 UfiL m 4 


uxJaitil L7 ^ub 


Jl43fc4 2Uu-tiiJ^4 (J^-4 ^C,uLl 



4— ^ j-S . — LJ 4 . t j ■«. )l 4^o. ^IjL -p| j JL-a Jl 4-Lj>— j! O j g 0 ^ 

^jLiij o j 4 

^ jj . sjLJLxj j / o s 1 l^I {y* 

.^Jai-l 1 _J>W» *£?J> 

(aj^JUJI Sij^ll Jj^>l) _ . 316 

• J* J-*^- 

ISBN 978-9953-0-1421-0 
t<w~Jaii-l . »_j . -1 ■ ^^w^ J a i l viLLiJl .2 . tLj^iJl .1 

. iLLd^Jl . ^ . (~^- j^“) 
523.01 


ojj ^oO V 1 'LSLSl IJl* ojjljJl tlj"^!l® 

^ <Lj ^*31 «u> la . U La L- jj O’IaL^I 


Hammond, Richard T. 

From Quarks to Black Holes: Interviewing the Universe 
© 2001 by World Scientific Publishing Co. Pte. Ltd. 
All Rights Reserved. 

! J I a 1? j <Lj jjdl 4^* ^lil ^ 

doAvill djuyAil AphLoJI 



113 . 5996 : . y> l Sj^aJl ^jLi t flAsafrdl c — <# LL 

jU - 1103 2090 o J;;i . dyj-l 
(9611) 753032 i^U / (9611) 753024 . 753031 :^i;U 


e-mail: info@aot.org.lb - http://www.aot.org.lb 


4*J ^*J( 0.1>- OLwIji jS jA . y 

113. 6001 i i i . ys t o j~f oJl £jLL t '<A^i^Jl C-j* AjLj 

jU . 2034 2407 o . d^J-l 
(9611) 750086 . 750085 . 750084 : j yk 
(9611) 750088 :^U :\J y 

e-mail: info@caus.org.lb - Web Site: http://www.caus.org.lb 

2009 ((Jij-jO L)Lw_J y '. Ax.hll 







9 


4 4 „Li.j 


13 


c^ULalll 


21 

29 


. . Oj 


c 

<r 


*la! 

s-LaJ 


37 

43 

57 

71 

79 

95 

107 

119 

135 

151 

171 


j ~--- ■> 1 1 /*_- 3 S' La] 


^ *w- 4 j 

£° 

£* 

C 

1 j *- 4 

i 0JL0 ^45 

j} 0 ^ 

£° 




s-loJ 

f-LaJ 

f-laJ 

*UJ 

s-laJ 

sLa! 

s-LaJ 

sla! 

*UJ 

s-LaJ 


5 



183 

iljl £-4 t-UJ 

197 


203 

jL-l £0 frUjJ 

211 

O^Ujl *lfij 

221 


235 


245 

L jjyjj ^ ^ 

257 

yj ^LflJ 

269 

jS £4 frliJ 

291 


301 

oUrlia.^oJl C-j 

307 

cT^ 1 


6 



&L\_ 


^JUj L ‘ef***^ lJI 




^j^r\ ® j 5\-9 ^ jdpl ^ J^-Lp 

I > 1^)1 ^ ^ft-s^Ls-^>. J! ^ <JU t^iljJl ^ 

o'j^ <_s^ 0^' f-! 

<. aJLa jJI ^^<2 j vlULjl ^LSsJL d» « 5 c <j ^_i 5 j Ju Lj-dw0 

<Jj_*-L*Ji P-Jj>^Jl vlU^ ^3 jjjl 1 _£j^5o ij y?*~ ^djwL>“ l)i ~L*-> 

jl?x-Aji wU-p J p»j t o ^^3 1 I-L& ^*^Ldil 
^> 3 j_*jd*>l ^^.Lp L^jL^jL<k» j*j Cyj c p~>dJl 

0^d->t-> L_^JwO»- t ^_) jIj-j i_5^i 

.ciUJu d^L>Jl oLLJlaJIj oUa^*>Ldl 
4_«JL*^5 ^JLP LL- d *i Li j^j ^L>l wL>- ^Jj C Ajjj>z . j o- >15” 

0 J-dJ J t w>lidL>cJiJl t^iJUlj ^3 4-^PjJi 

> * * 

^3 <dPjJl JlJL a_> jJ oul5j t j-yS ^->“ ^Jl I jL5 

dj5o 4ia>tJ 4 jjL>e_>j AjI j-^>- .j-^ aJ 0->wL>- <• i3l 

^3 4_*_> J_kj -LLP AjI J JS-J \-oS jJuJl {_£ j_>Jl '— 3v^-«Jl ^3 
j%-j tJjl-LoJl ^3 ^wd>«jdv_<>Jl A-jL^-Sdl o^Sll <-yS jj 
. ^jLdo *-ll»3 al^l5 o ^LLkJl AJN ^ 
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*1 y-)l (Jupiter) <5 yL*S\ Lj Ujip y oJl S 

<_)!jL* 4 JI i <l^-ww1sl1 4-5'I^j^I ^~lp ^pjJl 

. L*j>s_> j^Nj d)l ^1 p AjjJJ ^Jp ^3 ^sSvjill! J^-laj 


J-*jI Ipli J j! y Cw2> > ciiiNl ^jU^Ipxj o^*Iu ^3 j 

p ^ ^ ^ fr ^ 

t J^>- Jl*jI ^Jj j^5Uj« jl5 .^j^Nl ^_-^Jl ^3 lj!jj>- oIj -}j t jLJ-9 
C-Jjb>- LaJJP jJ-kj 1 0 y y 5 y*-* OoLS” Ja_*^>3 

^j .^^_Ul ^1 p ^ ^“^^1 <— ■ <?.~ 1 1 l^sS ^j! y& 

^gip Ojii>- <b>-j.i 0 Jj Jp ^U^-l <, Ja>Jl * j-wJ t^lp O jJ^Laj 

.jl jj>«Jl ^Lgjj j- 0 ^ jl^3 t LgJwO 


<. (w^->g-A-U I j-^-a oj^ (^jl jLS^ 

V^' or 3 ^l-)-^.*l- • -*- 1 1 lUjJ^vki L^aLoj^fcl jlS .4jJ_i>t>» * — jLw<^ 

v — fl_9 y ^-9 ^^w-fl-) OJ>j ^^->1 t J_*LjJl jLd-lJl 4_>^-Lj 

y 2 y- (3^ c£-^ 4_> j-^-Jl *-^>»t-jJl l $.*p y- y* L Jl&JS-aj ^pli^ 

.jLj^l 


c ^->Ij (l)j-ijJij jljjJl JU-L*Jl lJU t y^] ^Lj -^-3 J j^lj 

^0 e-Lai J5 t oJuljjLoJl (Jljj^fl <jLJiLw*>l ( /j_Sj>JLU <,^pjyj 

^p jJl t <euSjjl Ik?- jlS” lib jl ^1 Oi jJl ^ 

(Boson) (l) jjj3Jl jl cj-^>Jl (Fermion) byyd\ ^ jJL- 

^ ** ? f. 

L <J y- Ljj ‘l<>-^ "^»Lp- jtS" -Uj dJJ.s LoUl jLS” 

.AxJaJl ^ ^jJl 


t O^iU f-lj^.3 > ~^- ) L s^ljj jjj^ (1) 

ji\ j^ - ij y~> .oiLlL) C ^ a j~s c^Lot^a>-U (_jjCL>) ^Ji}\ U>«Lo 

’(*“^1 j ^ y U>w?lj (j-j (jiJj- sA ^ll Cjd ji.r^l 
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J-& <. U5 l)U 4 ji»-l d-oL>- yj* J 

d)l c y£j ^>_J t- ° nXs ^ 4 

jJ ^Lp L*jj>tj ^iJl ^-s^L-xJl IfJu-p ol oJ^j^o 

i J_^J IjwLwLo ^Lp h>*-o j^j c~al£ 4 y^S^A-^ 1 J«g->- l5 I 

.^j-oJu jJuL ^ S'llajJl 

-A_>- ^Jl 4-sZwA-XJJ o j~2La C-ol^ °J*^ Oi b-5^ 

j&\ li^lSwJ «Ljw<»-^aJl ^L-JuUl «LL$Lw<k-> C— «L5 J>\ 4 Lfcjl y>- La 


u>- Ji LpLJl L^J-LlLo jwLiSLj U5 4 (Quantum Mechanics) 

• ^ jjH J* ^ ^ 1 

. l4^-*_« LaL«J_*l lw - i ia i J jjc^\ t ^ ^l5jl j3vJl (1)1 *1/1 

(JLo->eJl y* 1 


4^l_^^j>-^|l oJ— a (_£jJ O^* 4— >| 4 l_^Ll_>- (J 


ijjJjj ^} I ^^3 ^1) SjjJl ol j_j cjUj-£_* ^3 -X^>- jj aJjM! oL*-*-*~^I ^j-o £-_^> j-* (2) 

S.iL«-U 4_v«_^j ^Jl d>Li ^_^it ^_>-lj .i3jl ^5vJ!^ ,<jjjj| Oj^ (ji»* I *ui_»j (ij j ^jj^-jJlj 

od_>-^J) ^j_ft — .(^ILi ji 0_J ^y5 -5^>"-^i0 U 1 *■ . il i 

j v-L-Sm ^ jiJJ huji i ^i/Ni jU; 

aPJL# oU^uj>u Aj ^ Ua_J O j-^j ^J-> jJu.fi A ^ JaJl ^3 -L>-^j *^| ijjl j^nJ^ 

■ 0 j..,^- ^ AilS^ Lo^Jj tjl ^yP«Aj ^|^jl AL^/ 2lll*A 

( J ^ 2«-> ^ .<P W"* ^ fc 0 jAl^-^a J^j 

^yPJLi Lo ^J-> aJl^JIj A-jU j-£ 5LH AX>t«lJlj Ao jXJl 

.A ^> ^^*** O j£*> <U^I y>- 43^)1^*-^ i^*P L« iSjl j53l A»Ui>J J-*J J^u?) 

(Murray Gel-Man) uG _ J-^- ^jy> J-r 5 y* ^ j-^' g* j-^ Qj^ 1 

1968 oJ 15 l) jl ^5CU o^U Alb-^U Jjl .1964 a^, (George Zweig) JLlij y?j 

Aj*^C) d ■ " ■ u T d—> LS djLj j 1 j! t j jj j ^_ll — Oj jZ ^} N I c«w“ > , ~~ J j L^- d> jl — il Gj^p 

.1995 Ad» a54j d-v-Jl ol^j ^-9 ^ij oLw> 
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jUJlj j ijjjj tCjIc-LiJ (S 

4 LgJ (J j»JiV <L/j jjjJl &JL* ijlj ,4_j ^_Jij t_g-LJl 

. lLUj ^3 ^J w^a I' 1 La jtSsS 1 ) 1 g A 
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bjlcUlljl JL>. 


. <• ( 1 ). • 

jjjjS 0 Ji £» 


»ti) 


t s 5 b-Xj SjJ 12 Xj*Aj>- 

Libjl jjj^SsJ J j^>- L^jUaj>-‘>Lo j l ^J>jS\ Jl Jslbblj iij-aj>c-«Jl 

.obbl J j-L< Jl Lssjji J > jAJill j 


(2) 


jj j&i I frla! 

oJj-LJjl isb>iJlj t C~Jl>- bb a.i^b> Oj^lS 3V1 j_^aj 

bJ^Jj Lb <. j^I I jb J ajIjJI J L&.ilS wj'Aip-Vl 

JJS_^ <^b^_* ^ pj -LbjJ-b i ye. 

cr^' t^i “b Cr° JbLb j^\-4-t ob b— >■ t (Conductor) 

t bl^SDl J <ojbbi i bib Jl is Lb I '•iSjjj . Lg— Jb 

.LjjjI J ij^lgjl ab»JJ JuJlgj alilS atbl 


ji ol^> Lk^ I oJli.1 f-llj -b-J . (l) 

• Lb~ jj- 4 Cr° '-r' 

SjjJI S|j_i (Jjj>- cjIjIjlo ojlp jjjj 1 4 _JL— u LjJ toj^rbJNI ( 2 ) 

. (Atom) 
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( 3 ) 


^ ^ c-IaJ 

(JljLo . tw^S" ^ ^LaLJI IwL^ ^3 Llj jX-> 

LoJT .ijjl U>j>s_j -y^.*.j2 > 4 j 1 4 jlJL>- ^3 j^&jcS 1 JJaj 4 _-.Jl. 5 -vi I 

lijLv 3 Ar^Jl ^LwL^-P J^*3j tO^Lo-Sl 5^S>-J ^jL^V_a j ^JLgjl 

4j^-<oJl jj-'V L^J l ^ j^>- j i_.-~w.-j b~ww«j t <c*JL jJaill 

,<sj ^>- 4 j^-L<J 1 ! 


( 4 ) 


l » a C-LaJ 

[ JjLs*woJl «lLwO J_A *w* At 11 ^jJ oljjLi.^51 Lo tJji ol 

V JLj ! t (tJl^Lws/? LjJl ^*~Lp) ‘Uw^Lj^Jl 

J j>- j (.(Event Horizon) (5) Jj>Ju>Jl Jil o^™aJ .J ^aJ ^p ^iaJ 

^ -aj > — 3 1 — JulS" 1 (J js>- U5 i ^ I 4 _-.a~JI ^j^ju 


-a A 


Jlj t (Worm Hole) ( 6 ) ^jaJI 


^Oj_^ s — 5 j)-Aj 

^ j~*\ jjj Sji £« f-ldJ 

^Ikjjl Jj\ ^jJI L^jLa^j! j»_j~jljj_Jl Oji OJ-Ls^J 

t ljul U5 .wU^ ^---" j* ( _J1 jJl ^jLeJl j c j\~~ - jS 

5 J 


L-~JI . S \ jSJ>\ jVo Vj^s- w»l Ji-a j l; laJLdl ci«LoJu»JI tiiii 


Ia~L*j J! JLwwjJLi Sjl_Jl v *S"I J^S\ I jlJLi! ( 3 ) 

<-> i^l a^U- JtP !<->»»>■ : (Black Hole) *yJH\ wJiijl ( 4 ) 

.( 3 j— ■w^iiLl (Event Horizon) OJJ-I jil ^y> iiLwo Jl) * j^ili <. o> 

43 I 3 U tJ^-lj olpl ^3 f-UJj'yi c£-iJl 3 j-wVl <w— diJl I JljJjt-l ,jil ( 5 ) 

V — JliU 41 :h.-Z "jA iil ^3 *^3 <. OjaJIj aJ ^ OU t La s ’ ( _ 5 ^ 

. 3^1 

• 0 ^3 J/uilal-a ^J-ygj 4 j^-j^!I f-Ls^LflJl Aaia^ ‘ o 3 jjJl j^-^r ( 6 ) 
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j-o-p oh oLpL*o| ^ hjlll jl^ bl j-*-> 1-S" 4 oil J-oJlj 

aJUaSI ya hj_>- oJH ojlll olft (1)1 LpUsls 4jaJL>Hj .^a */? *> 

ILL cJ_^*“ ^bl® ojlll ll ^o-l j U5 4 ajj JJ l 


(8) , . (7). . 

OJjJiJ Ojy* j+* £° 


^O-J 4 4j j-^>- ^JO_ll (J|j->Jl y* ^IlLo pIaUI o-Lfis ^3 

(j^i 01 pLaL)1 lift IaIiSIj .^jLlil ll* ya < ^JiS ^-<01 


— \r j 


.oUJJg^Jl 


o wLft 


bT^ 


lilo 


Lui-L>- yi\ L. 

<y J***. o* 


£« pLlJ 

*» ^-ft ^*—>cjJl l-Lft o 01 ^-ajI ~LaJ 

j Jj>o li^ . LgJbL^j J^P p— i 4 4 Lftl^-a 

y) 4 L^->e-ft^J^5 <b— v-olll 4 IfAsS J 4 Lg-o/ld . ^Jlo ^ L^-s^2j 1j2j>- 

*f >* 

OJlPxJ LoJli CwiflJ 4 L^jlL ^3 jj Jo ^lil <UlO*Jl L-J y>*j\ O-AO J 

^i^s^/ij LaIUi dvaii j 4 iftj jii /^p 

(9) 1-1 

y^ J j ^ P-UJ 

h OLSj Jxfl ^lllj <■ J-pLaJI olo**! 11 ^IxSOl ^ -vM^Jl lift o| 

Ji j 4 4 ooj b_JtL UUJ ^j**J j-ft 4 LhL*0 Lob j-gl 0>tl> 


^S - ^ OX.' (String) y jl} jl ja*I 


: (Fermion) o ^o»^-iJl (7) 

S^L# 4^—j>- y>j t jbp i. (Spin) aJj^» 
0^" ^ ^r* ll dl^yiAl jl . (Boson) Ojj^-Jl (8) 

. (Massenger Particle) Ol j^J JL - y O-o- yt 3 (Spin) aJ jill aS' ^ ll OXJ 
oU~~JJ (Astrophysics) a-XJJJI <-L_)XJl ^J_p y :(Wimp) oqjj (9) 
aXU J j-l^-l -b-15 J—aj a^sI^xsI olojj»- L^Li WIMP s Jl ji aJa$X11 

• 4-ojl^l jS* ^ y 0 ^ j ^ o-Ia . byJJal.1 ojU.1 a)LmJ. 
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*)\j L o-X3l 1 wl ja LS i. JbpLiJl -.^J 1 UL-* Lo-****>t) I *C-feLa 


00 ) 


JJLLJI JiL^JI 


i _r'- c ' J-^J 


_ -L.’ill 
. (Supersymmetry) 


w_-j-Lo ^ ^LiJ 

a_>u (jl t 4jLL~Jl »0 , jVjljL<>Jl w«3*>\j>s_>j t \J Ju>- j jJL) 

(J^>- jjJalJl ^jjLo 4AiL ojLL>ilj 

^3 ^jl-UJi 4_*3 jp*_> (> _j/ 3 J^I ‘^o*i-*Jl jL>cj^/ I v — oJ^Jl 

(. LgJljl ^3 oji iijLsXsJ v^oJ^oJi (jl l «/?. J LJaj>- s y^ ,*U^Jl 

. 4j 1^ ^oJu ^j| oLoVl ( J-w« aJLwwO ^9 


4-J jJ C 


>UJ 


A^wJ ^-Ul ^^3 Lw l \ ^ ~ * \ ) 4*wJ ^-U\ 6^>t^oJl i 

<j\ ij^jLa t IjJ o <Lo. ll «.la.*Jl jL*JVl ( jS' 4j^[S t 4_ljLgJl 


(jl t<L^jL>Jl L^pLaj ^3 jliJlj ^ aS j>- {%-*i (_5^J 

w— 1 'j^) $ j->t-oJl jA_oj ^iJl ‘Ljj^Jl ^l^-<yJl 4 -IjL& liU_& (j 

l*Jl V! tS>~Jl 0 Jla I^lpUI jA\ C jUNI ^ Jjpj .(iJLJl 


toL^LoJ^I ^J^J-j2-ll LjlS" j-jj t ^'jLlaJl a^-aLo ^jS' 


-V 


(11) 




e-laJ 


.4iLuu5^l tj ^.-H. ij ' . c- 1 A5"jLi^j ^io jj j~i]\ (J_jL>t_j 


If! ^1 oU...,(-l ^.ji tS^ (Symmetry) ^Luil |J~» : jiUJI J & LJI (10) 

4_o5 LjJ j^iJl UJUj £. (Bosons oo jjy) Spin iJjJJil iS y* 1) jIOpVI y> v>5 

. (Fermions UjU jy jS) ijyiil iS y^ii (in yd I) byy^a. 11 jUpVI _in2j ^ r » 
..,j 11 o^iJl ^y Jjljj y - a ^j -tp *u> ...*4>- ! (Neutrino) jj ^...',11 (11) 

. (Weak Force) 
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CwiJl 4_Lo ^ i j ^-3 1 L? ] ' J jj>- ^iUL) wL*_ij 

^li U-5 1 .aJLxjlS'V 4JaLJl jjJL>- (100,000) 

4_vi_^L*J! JjL^JI As ^) J J 4 ^Ju j -} ^-jJl j-*J yLi 

( 12 ) . - ♦ 1-1 

JLJb Oji *UJ 

oj^ 0> jj>-l t LgjlJL^S'l ^L£j Lfcjj j -y g j -L*j 
1 ^_^Jl L5C_)L>^wa ^Jj Llaj * 4 j- 1 oLpL*-^^)/ L> 

1 p — i ^j_v3 L-jJ 4 ^ 1 o I 1 ^ - S\->cj , ' I a^j L 1 1 ^jiJ 1 

ljw>l JJfr ^Jg->TL^J ^L^Jl *ljl “ .Q-i I *\j\ 


( 13 ) . 


jjy^u £> 


j-Lll 


Li_S jJLaj .aJIjj (Jj^>- J-LaJI OljLal Oj ^J ^->cj 

^]| ^ \ ^9 AJ^Pj L>JLw« 4 4I^L> -?"* 4 j*-P • jl ^>- 

•^ V^j ojjjl J _ p - ^ lo - b - ^ ( j -* Ji’-.lJ t ol^Jt 


( 14) 4 


£° 


,UJ 


0 .}^4_>-j) 4_lL>tJL^l 1—JL3 IjwO 4 ^Jl 0 2^>~J) 

4 jl jJ^l J s^L^-^sJw<k-jl ^jS' jLs^2J!j>-Lj \JjAj>eJLaj 4 IwLil LS'jl^-S' 


.^jli- : (Hydrogen) jj-Ua (12) 
(Atom) ojJJl oijj ^ Ujif- : (Neutron) bjy (13) 

.(^p! js>-\jj jbjl) (Quarks) p\S j\ ^ *Ci^ o 
- o— > ~s N^>- .(Quark) (14) 

j_*^2->- "V I J j-?''-/!) ijlj-i'i t ^j_3 j t ij-^J 1 {3~'l_? 4 
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jjl jjjJlj uL»-jNI iJ y>- <L->jXs>- ^Jj Li jJaJLoj 

■ LvJail y AjJJj 

5 ^jj»5 - Li *12] 

dLlJl Lr° ^ L * J . U--s Lia^-M ^yJl ^jS/l 5 j^Jl LgJ} 

Cx-iLS^ !ij 4 JI Uj_>-j -Lij . j j—SLiJI ^LaJJl *ljl ( j_» 

4_p y° j_iL — j ^a_j - c-j Lj^-^S" LJ I 

4 _~ J Lj ^_)— *jl^JI *» j ^ ^ !l w ' ^<L._^ 1 g ‘ - •»- t y~^ ~ c- ^ ./0—i 1 

. J jLj ( w> (C asuality) 

*■ ^L-l jS ^ *lii) 

I -La jL)L>-_y t o-XjJ_p ^j\ y^-- M jLol jJLil ^— >■ 

i_> j-~>- ^iS'Nl ^jA ^LvA-'i/l o-La .^viLJl l _ s -Lc- ‘d'^Us] LJ c-JlS tLaJJl 
LjJ j-i i _jJJ J L ~~ 4 ( J-aLp Lg_>jJ_j 1 J j-SLJl I -La 4-JLoj 

.yjijji 

SjLJI jLLja *l£) 

^ajLv 2 _>- (Antielectron) JwL<JI ^»li 

j»j (J .,<? <Jl J--^Jl) ys*-jjjy> yS y J\ oiLo JL I ^S)i loiLjl 

oiLJl iji-a ye- L— j-L>- ^pLaJl J y^j j .j^jLi^J! y L^a . '. .a ~ 

Laj L-da j j).,rt)\ s y y 4-aljjLcc«J *c-L-ij 

.“C-JL-Jl ^UJl j^a- 


y Uj^fk iS^ytJ ‘*JL. (iLSLl £r“) If! — >■ :(Tachyon) j_*5U (15) 

. jl Vl ^Jp Jl Ia^oP La Aj ^isu 

■ (Qnasar) jLm\ jS (16) 

jl Nj tA-JLj-J oil J-^LJa_a oil : (Antimatter) oil I :Lsaj> (17) 

.ol jj j a Ja \ ./3 .a ol ./i.a wljLjj A j wjI^JLII 
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JuJu>- 0 ji 

^ I I U . 1 I *"'“^■*■^1 taXj— X^e_J I 0 ^ ^ ^ l!xJ 

t ^J-S'IjLs ^ j -<k-y ^ Lg_i_^_JLj _2 Jr* -3 a^jl^S 

4 wOj}j ^jJl L&j^^ t^jl_la«<iJl jjwL>Jl o^UJ ^lj_p^yi ^3 L^_iS*jLJl^ 
^jC^p <LpIw? J lijJj>- jt-j ( jji 4 j>-jJ»« td)LvjNl p— '■^T ^ 

. (High Grade Steel) ^jlkJl 

(18) 4 ,-i 

J yA £0 PUL) 

AjjJ j^ 5 "Vi l)j A^JL) (JjI-Aj (j^jJl l)^*-<*J 1 < 1)1 

Lo-S” C 4 ^_ 1 _P <LuLv 5 sJ 1 J- ./?->■•> c->> 1 ^ ^-A> ^.jg.p' -Lo C ^ * «/? * 1 

t 4 JL^ 3 .jJI L^-wv«->c_U AjjjJl J^LjJI <l«_L^p JjS 1 5 ^j~s> 

^ 2 -Lflj |» 0 a 0 %JwL>cJl |v_> C Ajj jJl 0 ^JjJl LjLLo_J 

» ^ 1 j ^igj 1 




*UJ 


oLLUjJ t ^JoL^Jl ^>J>cjJl jI>o 2 j '^1 *L*Js | J yyj})\ ^->ejJl J 

a l a j^fiuA. Jl I y -P La_>l d^ta\j>cj L<>-S" i 1 11 1 

.LjLp tj^"i 


(19) „ ... 

jjj pUj 


(. ]&[JcS 43 jJLoJl <Ljj*yi J.^.,>>> a j*-A A^JU j-> 1 (L)jLdJ 

IjuLSGU o^x*jlo ^L*_»l Ujl^I jj <l)l-^»l aJiS yo J 


. p-IaJI (j^^Ja-4- ! Ojs^^- 4 ^ 4 Option) 0_^° (18) 

(Unified Theory) OjJaJ : (String Theory) jUj^/I OjJaJ «. ^JjJl (19) 

t ■ilju'i / 1 <e jSL*& J?Laj '■.•>- iC^~oJ 4 _*_^daJJ A^vL^'b / 1 olj j^sll < 1)1 lw ^ 5 1 0 _j^(D 

I5wl£w» j^jUvIj j_>- jj jLqNI <L jia_i j • (Strings) (_P^ 

iijydi yt>j t (General Relativity) U>UJI 4. :r ~:Jlj (Quantum Mechanics) 

. Lg-.^a *-> ycS *)J jlJjVl 4 j jiaj 0j^ ^j- 4 (jpdQ 0 5 j - « ^ ^Lwd>t>U 

.(Superstring Theory) ^iSUll jlJjNl jLa^~\ ytj 


19 



j ^ 3 -^ ' t^y 3 L*J»*j y ^Jl J-APj .Vfyjj 

^Js* jZUj ^Jl aL*i>^JI Aj^laJl i aii l^JL ^>-\ j t (Quantum) 

t (Quantum Theory of Gravity) <ySS\ AoSUJI Aj^laJ j~~j& l$5 yj> 

Ajj\jLa y ^Jl yA L*!_L*j C \ j*^~\ j y> x ^S^S 

.ASjJLoJl ^oL*-oJl^ AoJlp yJ LaJ-4P **bi'y 


(Vacuum) ^ *La! 

5 j—~y I wLj L>jJ_L_*_ 3 t OljL-wO yJ & ^1 y£-^\ <1)1 Lj.A_>-^ U_jLJ 
J! . ^| A~<i_A| illj-ib Ijl Jj t 0^ O^woJL^Jl d ^*1 .,/0“>- 

f, ■ * 

y j j^\ 4»o^L>tJl (J y>- Aj j. Ioj - Lo wL>- _ ^\y* 

( y3 LJL^l (J jj>- ULj>“! Ljlj^cj j Lw^>- l2>l ^-bL aJI L>-£ i|*JL*JI 
.(1) ^3 Av^bixJl Aojj O Ju>- L^jI>“ t ‘Oc-Jail il ji 


20 



q$ij£=> Sji &La] 


^JJl JjVl j-bj 4 *L2JL)I IJla ^^JLp jl ^jiI • 

^yli 1 1 JJ .ZjLj^j <U^lla ^\^t\ jl ^ya \j£\la d~-*J j 

^jS> cJl^wj IwUl «^_3 ^**3 . ^Lp > ^1 .ii^>-jl 


^JJL>- jliaJul ^_P ^Jl ^1_P^ . -d*_> ^Jl_P t ^J=) wL«l wAJwfl olS' wll-b 

L*-&j c (j^jJlj j .1 -^5 c ^ 4 jI ^ 

-L>dj>*Jl jJl ^jJl j cf-Li_xJ*Vi 4_>t-d_i ojl j_?xJIj t^-dJl ^j~a j J lS\ 

. dMj^ *d->tAj O OjJ> * ^ <1 -^-^2-U 


^Iji ^UjgI ^lii i^JjL 


*> 


J3j> l) 1^ (_£ jJl * ^3 * , *^ ,AJ '^ s> ' c5^i 3~^ 

^JLL^ ^d! t ^ J-O l-L) LaJdP t LjO j— */ j_^>e_> 

^ ^ y j ju^u- y*j 1 ■ijL' 1 js-i J ■^3~" y Ji 

tJL>- J-S" *l^ p iJ-r^ ® J ls^ ^J~ij^ iSj^ 

oJ^*Jl Aj jLdo'y I 4Jdol>- ol ^olj (J*}\»>- ^ Jjp Jj ^<tJ>xJ jlS wAjlS 

d— >IS j t LdS <p ^ j-o oljjJi Id! y>~\ ^y* blJLPl l jJVl 
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® ^ jU ol*jLi iilx* 

4 *Jl«-p i —Li jjj { jjjj^LlI ^Liiy |> ^JL_gJI SLaJ J_*_>_j t ISI • 
(Orbiting jb— > *--5' ^ ^ 


jji 


JCw»-t <uJU^ OlJb 

?Star) 


oLdjLi ^ t _jJLl5>l Lo jli t oxS i j*_*j 

( J-j <di>tJ i jks t LoiLo J jj>- o LS" L»_i^ 

(_}Ua_> ^-/j| t jt-SwLJ f-Ju 4_Ljia o^XS 

■Pf. 9 <* 

LjL~J>*j 1 33 J .ll>3 Jl>“I ^5 1 4 Jl>- L 

3j>-! iij Ju (j! J-j3j .03 O j-^3 La lij j-Jl oJjLa ^-PxJ>- 

ojJlS'I j o j_SDI ^3 jL>tj2Jl jJl lwL^_i Ll*_sjJI 4 ^J. > Uj Lwa 

JjV o^i L JaA3 4 oL»j*Jl lLJ-Lo Aj^IAo OOS^ .‘U^jLoIj^ 

j-**» oJ_S\j (j ^SLSl ^SL 0*3 jJ I LLtl-i ^^>*3 t ® 

4jMl ^SLlj 40 j-J^LIj f j (^Ij^-l) Olji 

Colj 4 a- j) */h,\\ <Lp (J-^Lo Lpj_c^j o ^iLwwwo L o^Lo I L»jop j 

oL L«_)j-^ 0-o-Lp j 4 ojj_kJl j ^L^LoJl j-v^Ll*J1 
4 ^%SLai ^ol *>L 4 j J-«lSLL ^p*>Lul ^jlSLaL 30>JI ^^woIaJI 

^UJu^ I 

ft jjLI JJLaJI >oJI jL^la^I A-»_Lo^p ciLUL ^ ^ a aj ^J-ft • 

(Supernova) (li^J^j^) 

4 ^ J-J Lg— ) l— S" J_*_j ^j-OwvvJl O^-S” IJLSLaJ 4 ^t-w>c_s^3 

oL) ^Jl ( j-a LiL?- ^3 O-JLLp LaJOP toljL-L <3i 

^j_P Cj~^ *«— aJjL>^-) ]g_^. - >c->a ^Jk» jJi ®0*JJ 4 A_L<w>-il 

0^0 ^3 4 lJ jO ^3 A. *3lj ^-wLJ Oi>J 4^3ijJl J-jLJl ^Ja^t-a 
^j-S" ^IjJJl olji 4 ^->lj-w>- v — »j_51 ^ olla -o 

.IiL^?Ijj Lgjco 4 -•* */?j AiL^o ^Jl 


22 





JaJL 


A.L>- j^J-t • 

A^bcUnlj dl>-l ^>- 

t_ljjJjJlj ^LJl t_r^ <j^ *-*-^ jj^ ^ 

t j^Jlp o^j^L) j \ ^->«Jl ^9 diljw* i)\ d.-lj.^N Lo-UwP 

L*_* J j->*-j 1* jLp j-^o j t jJ>-1 j*-j > t j->-l yj* 3 -*- 1 . j*— 

J jj>- LajL^jJI o>L*_jH (jtAJaJi ^>s >AJJ^ (j-Aj-’j c *liJU*L£ 
.jL-gj^lj -IjJLJl ^ ^^LjLaljjJl Jib 

t ^ ^ 

oij^i ^ o- LlJjl>=_o Lp jJ IJLa jL 5" t. • 

?Ju-X>- J oL*jLA t Lijl 

^o 6*x,«/3 ) Jt>\j>t3 c iilAiij o>t*jliJ! ojj& jJlI 

^Lp U-*^>*-> <, L*j j^f Uljj^ jj jJ t 

aA*^-Xu (^AJl Jj J->sJl ^.■■'/a.s.oJ Lo t L»Cw^>- 4i j-*j la ^A 

ZLZS C->!j^ AS'jaj^a ^3 ^jA A-xALx^j 

t iAiJ^ ^jA ^£* ^Jl ^1_P^ ijli-LoJl aJL>- ^9 

a1~4jj aL^a ZZZS t o j jJ>t^> -ill JCwO— J t JL*j ^j-o 

.iaJbJl ^ (j ^Sl ^5” l-L>- 

aLuJj liLa • 

^laJul JL)J_>tJl ^>«jJl ^9 0^*" J^~* 

^*S"I ( ^ 1 1 ^^^9^31 ^jA wLaj ^ c ^ j^n.l ■ ^ 1 i 

Lr° c]^' C5* t0 'y (^r*^ ^ ^ 

.^ja*A>cJl p-l»^%Jl 


C.A«C llo j • 

t jUS/L 
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y :>bp iSLa jl5 Jj cr* lJ^ 

cJ^^AJwj! t y>- Lg-lS ^oJj>o Aiibt^Jl AjjJJl djlb y^xJlj) AlylJl 

^A aIaJ- 4 4_P j^uj ,-LjJj>xJ| ^vw<>-vvJl jy y-^-H 

dj L<iwv^>c-« ^Ju>-li ciA-taj) L^-o^p ojj^ d_®j! 0->c_^/?l c ^w2- Jl ^Jl5 

^y C-^3 jJl ( yUi A3 j_*_* ^ipLla^wU y^j ^3 .jibco J A jj jS J_jJ_>- 

^^U>cJL 4 olJujNlj ^LsJuNLj sJ^Tj .a~^>1jJI aa^>c_^J 1 4_oJ_laJl wiJJj 
y* aJ| O^- 4 y 4 y£o |%J t*L>o^h y o IjiljJjlj L>0^ 

.JuS/l Jlj jl£Jl illi 

y •& <4^1 yy*J ® 

cj1jLL>| 1%-S'l jj a^SI yb> ^1 p b^ys y 4 t .iil^ ja 

J^o^- N Jy>- yj tl y-y y£Jj .Say J^ 4 y ^LJa^ 

ULjj 4_>-j3 ^Jl lwL>- y^yjj ^JJjIa t j- 4 ^L>tjjl 

i j-^J c *Lji all y jyl 3-JliSi o^^^JJj O J->-y tJjlgJl 

OulS" yJl y ^L-* a~VI Lo\j .yw^u Jj c Ja.i.5 Ju^lj ^-^vj>o 
^wwjIj Ob>-j cy y-l o yj .jImL^JI cJaJL^o JJLs t ^ y~ JalS-o 

p-yU jl t y>- p-Ls^zjjJI yo Oj-b*^ 0 j-bl jj *b b->- ,la...>^ ,y 
^i-^y ^ a~p ^ y ap ywo_Ia>t^ ^L^-vJl ^*5" y~> ^Lp [* 4 '^"' > ~ 0 

a p 

*^A>-Lp ^aLjUL t p’LoJl bjly y ^wJp'yi 

* 3 y>rJU _j ^y-J« ( yutbj AoiJ! ^A- 4 y°! *>^-^ <J .aJoIa b^Ua-wSnt^s 

•lij^' dr 4 

jja^j > JJl«JI Jl>-I ' <i,. ; iT j i Li jJ ^ . tf .,< a* viJUl , >.2«frl 9 

jP jl^aLi a^jij JLi^l t JjUaII ^ 

f-^-JJl La«l*_i ^j_)LJ c 4 jj..^- 4j j_c-L*i qiL>^_)j . -' i j->i~a L_g_jl 
8 jUI jiS^i j-L« Jl ^ ^L^l ^ olS - Aii t(j^U»^/l t—jji’SlI 
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jL>sjsJNI j t (Fusion) I ^UJuNl o\ J^it j .j^SCl ^ 
*. «Lw»v>-o-a X sJ| 4jp ^ c (Supernova) ^_a ^JLp 
(C omet Bombardment) ^J-LJJ ,_^pL*JJ| jj 

3a«j £ *— j j->«^lII o-Ca 4JjLu>JL 4jw& Lj o.L_a ^j-S" . . . 

• 0 I 


t ^ Uwwvj c^w?l cAjIjJI t^ljl 

^Jj ljJL*«dj ^y^Jb yS' *)L$w» ^jj^>-Ni bbJ LSCl i LaJl*_j 

i 4«o^L>til ^I_pV 1 c5^i ^JJLo <s ^ j y& L5LL1 <^JXj i j~~* *-^ > " 

i 4..,/?.“ x>_4 p|^_^Jl ^3 v p| yj2J>- 4j j^_i! C^L>tjLv^ p— 1 

4 AjjLiLoJl <ii-Li c^w^>-l .o j» 0I3 aj>«jl»! ^jJl ‘K^-Cu f- j, *Ja, ) \ 

c— « , ^L>cJo bbLo j-«Jl tlLL> 4 jlL>*_? (^jJl iJlwL) 4 _) jX/La <XX*S J 

. p- 

0->b- ^^ I tjJL-j La ^^Jlp LpLJaJl <*iL)i jl • 

?OULll) 

oli v^_^>sjdl ojjJl cJl5 LgJi Nl 4jL>*-i>^l) l$jl 

.^1 JsL ^ <wgL,^3^.ol ol^aNL ^£-\Jl ^LoJl AAj La L)^P j-+*J .^43 
La,X*j ^^bLul .»*-4jL>tJla j* * J-s^ latf 

t ^ ^ 

yb jVl5 Li5 4 (Jr^ Lr° ^ j-*-^ ^Lwso-J 4 j^>JL; ^jLp 

J-A ^JJl 03jJl JlE-Ij 4 jj^Jl 0-L^*J 4 d la ’» a ^Jl 0-w2-aj 4ja^xxji 
y] ,y* -^j~r i r“ ^ S ^J 

^ ^ ^ t 

^(Ukji^ ^iL»L^> jJJi t L^Jwo L*jjI) ^j>~jjwL^J! L ^-*-> klJLv 

t < ^1 jj J*>U>- Aj y*..*J2. j lj j->tjt ^ N I 

.La yS^Xj ^lpLla^AiL» L<>*a ^pl ^Lp ^ 

b J-*-^ . la^«,<gSL; ^y>“Lia 7t^-* U*)Li“ ^JJa^Jl c--»L>^>Jl J-^ 
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I . LJlp ^JjuNL t AjL 03jJl jJJJb Lw>^- 

*y\^Ljj o ^Jl o J-A OA>-l j t ^ y>-\ o jA ^cia^vJl (3 J-® c j-Ao jj3 

jlS" t A*-*JaJ ' oj-\JLo ^ y ^^ I U5 ^-A.J t L^ jJLLA 

voLS” ! ^L^j c <j y>-l j oljL- OJ-S* L<kj jjU, N 

t J-o? .jl50> J5 J o toL-LiJl J5 ^ 

^^ol>t3j A»Lp t La J-*j ^UjJ 0>L-u C ^JL>^0*>l ~L-P I^j 

^JajOol to3J-*o>Jl (JLSL*iVlj >«-o jl JLo 

jJ OOqJ t AP OJ»>*j j j^a^l 0 ->lS" . 1 ^^-sA 5 jJ ^3 J-Jl Aj j^CsALjj 

0j3 ^1 <L~J>- ,j_Si! j t LOj>- ,Ol jLO ^33 ^3 LgJwJjJjo O^i 

. jt^oj Aj ^-* 0-31 diL jL t jjj J 

jJU yyb jt JUoil coLpJI OJLtfi JuLl .4ia>*J ^ Jaijl jXlj • 

0>JlP Ja VLaJjw J^2_>- LLg3 t A.Ja.L Llp ^Jl OJLa 

^ j^>- ^ rk , j i ji yu 


^ . $ a . 1 J Lis’ aSLo_^o ouS* jJL) . . . j» * ’ * C • • • (*-* 

<J*>L>-j ?jL~JNl L^_>l o-ol ya j L> i a_> JL-J l tjl^jNl 


A3 ^^Jij Ol>J j-JL-o ^3 Ljj>- Oj>t-ol C j-w2_3 CJ j 

0 -L>“ JJ .L^Ja^o j Jl l ^ , a jJ /^a tol ^al jL-^J 0 -li 3 *“l JL® J 


.L^ojL» j^Ip aj I JLi^pl /^Jj to ^xiJl t*liL Ao^iJl 

C j-P oOw^_j L^ 3 O-S’jLJj ^jjl oLaO?J| ^.,]a_x_4 j| t ^dl Jl ^3 

£-J >\ J >A (Fusion) ^jjJl ^LaJJ^I jl ^ J^i t Jl5lj3l 

V LI • L jb> j-o-*Jl ajLjlSL JUJI JL*l» jl t ^Jl a-oJL 

oLj >- j t <Jlx3 ^ ^->- Lj3>“ j J’l jl c_-3“l Lil t j-ajsl 

JjVl i£^j->-j J JxjjL oJljLa ^ Sbj t Jsl>J! 

0 j-oJl oJ-A 1 3j-^»l JL-*’ A3jlp A^C ^k^JL} *\>-\j t J^P ^J>xJ 

^^->1 jl J^j • jyr~~° J J* c5^i ^ ^ oLpj-«« t UajJ 
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.ciljUiL ijj (J ^£1 01 c c-5 ^ 9 y ^yijL^ 

jLlp <lL +s> ISLo jiC! j . 0 j~* cL->- 4 oJlS" JJiJ • 

0 4 JL>*j Lo ^L>tJ ^pUa^L 4 o~J 

*2Jj 4*aJL£ 31 ^£jjjJl<>j OlS" jJj 4 <LoUtJl 41^ 

^L>tlJl 4*P j ^sL&-p| Loj 

cLLv*»^ ^ 1 p lii .41^0 i 0 ^^^ t s^LlL>- J^^S - 4 ^-wvJl 
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J| £4 &LoJ 


cLLL Ul t p'LLUl |j-fc ^3 ^^«jLa ^1 p ® 

. . . Ls4 (jj i 

Ul i 4 j>-I jJl l la ..*.** 5 Lla oIaJLj IjLw*-~* Lib*- j L*o ^AS" 

4^-vjJL IwL*^- Iju- 4 o 4^>-l ^Jl ^4 ^J-Ajj) i ^>- Lgjta 

^Jjl 'jtOj il j-g-P jj-P UjLwi-lj iijj Jjfc .I-LjJj .^.L-*-) ^ C-Jl • 


^>sj ^J-*3 o A>cJU»Jl j}\ wbJj>*lJL}J t L-A 

• I 4 Lp I 

?dUS ±>±>- UiS • 

3 * » ' t. t- 

Jilij .La jl>- Jl LjU- LlJ; dUi jlS' 10 jLf-\ jl '—^-t 

. . . u ~«Jjl ja (Alpha Particles) UJl 

?U3T jt\j> • 

2 j 2 \y iaJj^ |»Jju U5j 0 ji l\y L$Jl 

N y >~ 1 JjLC £A 3 j , JiLa ^y> l_£3*)L]s) j»J JuJ t .(jj j-J 

iJj^iCCa I j^Layi^S 250 ^Lc- lg->tJ 4 La ^ja ^ ,,/s >o 
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^3 yLa <J 100 _)i Lg-lP CA jIS jl*-» 0j<^ C5^I 

i j^jJlSI IxlS ^o ^ ^j. J jJLll ^Jaiw» 1 ^U i <LJll!l 

^ ^>- N I c^L>^vj>tJl jjj^Jlj oUj jj j^S\j wi->l jjjjj*h\ o Jji3 

iiliA JljLo <jl£j 4 J 1 J ^^3 ^»jj>sjJl j^jciu L*S t *L*-wJl j~s* 

C Aj J->tlMj A3 liaJ 1 a Jw& j \A ^j jSsj iJJ i -A- jlJLoJI ^JliflJl A^a ^-ASv-ll 

.dILp yd ^jjaygl <da^- f. j_J (_gJJl djyojyJl ^ 

(Atom) 5 ji J_i y» yc* jLS 100 ;diJ j\ ^Jlc- ^ -U) 

- , * *. 
.^la.Jl (_yJl ^ Jy J° ‘~-~SQ_»’ I j?~\j ^ or t'-djl 

fliU ^ • 

.IjUaJl 

!?L*M • 

dl .^L—Ssj ^jS yCo oJ^>-“>(J C-JJ iSldA (1)15 .JudUl JUilii 

. . . ^j~*-~~Sj l\ (Molecule) pjjy- 

! ! l y i py.~~£ j\ (Atom) «3jj» »dJS Jill c is y£ij • 

<* t, 

iijf Jl Njy ^ yj» X~f-J A 

j»J l ^j^-odLU ‘U^x-^aX.J I (_Jj-9 <L*d j 1 yo Cjw 5 1 l j_g y>«J I 

t )aj dUi t— - >- 1 Lj_jJwP_j y yd Ltia-oj 1 

e o-dd yJ ^yddl 5 ^y L y du L l d ^ gpo yojdi l£j j_Jw JdLLs 

1JjJl>»j jt-Lf-l dl dji y® tLLaij dcj>- i LL*ij <cd>- t(_£ y>-^ 

^Lp 0 J_*j ljLL*pO l dUi y» J*-P jJ| 1 _yJtPj .yLdjI 6 jJ 

SjU^I y* jLij-oJlj L$J!Ai>- dtoc d a- d w»l yd yt>- t«-tjJL>Jl sLw^J! 

?dLj^ 5 »«S’jl ij* liL» j^j -ii) • 

y • s~ * 1 _ ^^-4j 0 L-S" yj iSj^ *■! - • "■ ' — 1 ^ —d! ^ 1 P; ~1 
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a lg.7 4_PJjLsi> JJL* c Ju j ojJJ |JL>- 

I Ij jb • 4jLo 

.iJLft 

? ^Ju ^ jJI Uj J • 

I ^$.3 t ^ jwA->” A^i-Ssj Ja^j J-aJ 

j .'/2 S' ^jA j Jj ^ 

jJs* J-Jil C~l5”j 4 0 ^JLl^^o oL->- ^1 -v^J L5 4^£ J >- 1 ^j| 0 j^_3 {jA 

toljJJl J-* ,j\ jvSL^jlj .(_>jJ>-I ,_$-!} oji (j-' 1 _r^— — 0 J-^-~-!J 

^^JL-jl J 4 I.S jJ^Ca d-->c-w^ ' ^ 4 I j£L~~AJ LojI^ ijJa^o ^^x^A 'y a 4 ^>sj^ 
> ^ 

fj -*—/ * ^>-LL« J-5wo ta 4 _a^,*.saJI ^L^-SUl JL>«-^JI 

4j^S" ^<J) <sJa^>woJ! ^3 /^_>- 1 . */? 1 1 {jA jJjui^JlS 1 I j}>-\ 

. O^M^] l 

l j £ Jj 4 <LjIj^£JI SSUaJl t£j ~* j 4, ^ ua - i O . " cLUU k-LUi • 

? oL^Ulj S^s^l) c-jJ jl jai\ c • « la^l 

L^g->- ^0 4j J_Pj <uL^?Lp JJb 4 *)LjJs> JUJI ^oJUvU pJ 

jjbu 4 oN ,4 ^jI>sjNI ^JUaJJ l3bj& 4 «LJL^JlJ1 

4 ^->«J <1 ^jLLa la ~ ... » N LLj-Ju IILla 

.jLaj^I oL>^jL Jj>xi!l ^Jaj 1^5” Lg-J| j^Ia.i 4 

N ^j-p ^>3 ^ Lo-v« ^ ,^3 ^^->1 ^-A ax-ckLp ^JJl 

.jlj^Nl JA ljr O>* i 

jJe- y*~& jJlp V 

*• ^ ^ o^Lp Ijl^ <. jl .,f ^ >-\ ^ 3l ^j-c 

l ^ ~ ' <i -l^ > “ j ) d*ul£" l-^jl k 0^J^\ ^ J 10 Jl ^ yAi 

?iiilj '-a^j • 
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J jjZ* ^3 \ J . J->- J oJa ^]| 4AtJo J La j*z£] I 

.il j-J>-\ jl J^a- kC3l__J_™Jl ^3 >_il t .Jl Jbjl j/j tolSjj->Jlj 

.4*}y~v Jl y*\. xj> 

, La 1 ® 

J L^>- k-AjJA kJL>_ LJl ob^jL <Jj>-j Jjba- t C~Ls l^Sj 

. LiAc-kJ I 43 UaJ I a^L—L 

Sjjbjdl iiliaJl ^^A jJJb jl JLiipl kilaad Jsujl • 

.ii>L-l JjJ> j* JiLj kL-J ,_jJl 

^S' LJ_*A JiLJ ^A 43liaJl yj> 4jL<JI ^3 30 4jljJ kj^-l 
C ^£1 Jl ,J .jJJ^ yA ^jjl t Jj j\3 k^L^jNl 

Ia i_i ^ aI jl J ^3j ; ( JL~<Jl i_j JL) l> J jaoI j v_ 3 Jal LoJj>p 

k^jl yS- CyyO^J tJj^»Jl J-^-j J| J k ^ -*Jb>jl 
iL^JLil j ^^iLSvaJI ^3 Ja a .L 1 1 olj.il y-A S-ljol i oSL j J i I Jjldl 

. j JLJl jUlilL 

J UJljl^a OJa»-j k_ij • 

LpJ O-kW ^JJj k y*-> JljAOll JaI O-^S .JjjjO L_j-sA 

.JJJl i-SL^sai oljJS/1 iljLj Jl 

? jaJI Jl ^d! • 


Oj-a j j-vaJl Oja I ^A3 k LgA J->sJOu ^iJl OjL^*Jl ^A jlL 

J>-J j JJl JJ klL d-LLi ob] JJl yA d Ml 4_«_j ij yy 


jJsJj k b>- Jl jJ>*J .J la 33 ^d JjI Od" . bJuLbll J| jAlia 
Jl jl k t j-A >s _. — d jj/ I «-(_£^a>- aladL c. i jala-l jlj kJ_3Jjj/L 

Uaj . dL^SJl Jj^jll J’-li J| 0>JLP ( _ J ^SJ j iyyr-jjZy <k(_gja- 
(Alternating LjLua LJl;_ r ^S' IjLj oJl .Lj JJ J 
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<s- L- (Jello) siUL5 LUS j 0 *>. yL$j j Current AC) 

• ‘W’j' “j-* 1 jl JljJ j 

?tiJUS ^ Juu i«JLSj Oj ^>-1 toLS'j • 

.aJjA5ta o ji 

tools’ 4j jj>- IjuIj LoSta ■lii’. t ) t ii jJs z j>*~* LjJ) 

oL»ol ^9 ^^5) o-jJu to j^uaJj t(J-L*_«J! Lil lj-*j 

4-jr .Jl J j-O O j_wJ ^L|S(I -O-l j»_J O>-l_0 

^Ja_oJl ^3 OL _^SU! Oa^o->o-o J>\ ^3 ^jjl>e^oJI 

.l^-s "ApIs >_-.-S ^i)l oljj'^n j>-\ OjIS ^Jlj 

^J^a>- liUj • 

5^5" l^US l*S0L l j£5 t Oa^>j>Tv<Jl JiaJ t 1 ™p- 

J^p \. tP ( j-ol«J ^ylp t J jL/ 3J tj^w>jl ^ 

jl t o LJtAJ I o-ji ^!l )l-/?I kiJJj t Ijj jJ 

JLxj j tJ~>Jl j~~S ^jA Ujt>- Cjw>I i J -t-Cl ^ytpUaoL 0j £. j 

C^JUj • l _ # iSI jtJ •( J- 9 *- 1 i _^-P O>jl~o tiJJj 

.L^o 

^Ljsg- • 

^_Lp 4. 8 1 Ifl i l_o .S)lt_A ^Jl ■ 3 Jl 3 ^JtJl o 4 _jI 

.opI lo lijjj ctolj t ^*S «*t>- t L^>jl OulS” . 0)3l<tJl 


oL^-j— o c.«. * S ^J_]l 


.Jjjl ^ 

o>-i j_S_J lo. 
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*L ^^_SnJ| oJjIjLo ^Jl 03 ^-*JJ *~*P <^~*->z-> 4-Jwo*P ^3 Cj*s-«3 \j 

* * i + t. t. 

\ 1.^— •* j ^jl£" If** ^ ^ j^T 1 J jJs J * ^ "*" ^ *^-s^? j ^1 1 

cul? f-bllJl J ji^- J^sj t ‘ L - ^ l . jljXw^J 


^ i-sk^i 




LJI 


dr® < _s“ ,aj ^Ji>- i_j^ 


Lj J j^>- J^ol5 . jIxS" t_iJlj ^jipllat. jU ,k~j jii\ j^JpI j-.ll I Jj i_s~^ 

OLlsuJl LoJU- jivJj t Ja-swJl ol-b>-l j-« ^ y 1 

* (■ 

l^y\ L j»/9 a\\ LijLL» ^3 4_>- L^J>-J 0-w*s_ s^l tlj_w«j^*J 

<* t t t 

^JLa«JL L>oL £t_>t_jo^ jj>“Lj2Jo oL^o^ll jL ^_Lp 1 Llj ,4_^pLi->sJi 
.^j jA ^-L>- I j-w*> I LJl a^jJL /^>\Jj ^ ^CERN ^jJ 4^,.lg,*Jl 

4jjJJI oUij^U <Ljjj^S(I CERN <jL j»JLpI Ul • 

?l)LA> ^J-*J2 j OJS" iSLa C Lj ^ill 

4P-LM LJ-P wo>o Aj I ^-Jo V J .J-*5"LJL ^£jL%L>-L Li-L ^jSL ^ 

Lol ^o-w>x_v^ . ^JJCj I j** iJjSj i^J (jLxoLl cJj-L LsJJP J . j #\ jVl 

^ LooL Lo! ^x-j>c-o?j t 4 -oL ^ 11 La jli^Jl ^jJa^j jLaJLj^L ^»^JLi 

Ll£J j t Jj--_S3 ^J-o-^o LLa ^1 C Jo Jo>tjJL LoL^-a e-9 ^_*J di-pJo 

^Jl 4-^pUaJl oj> s yL>r^Jl j»Lol o t LJ J ^>- ^ o^Ip 

wmL Lj-o lij j-«oj oLS^j c ALEPH .Lls j-wo 

£_Lo 4JoL^JI o jJIjJI lLUj J j_>- jjJJ L jJ -*->■ ^ jl .^^>LL?^/I 
L-p^fcO Jo a ^ 0^ j L m>.-« ^ Lol^ ^ l l^o* jL5 72 l ^ L . •j>x^3 

^»^-4o &J_A L3^i y^* 3 Vi P <LP j_*o o— JjLdj L« 

. ^ ji o- j 3 oaj (1) j5LJ 1 ^aji-sS” 72 JU aJiSLI AiLvwLl ^joLflJ 


(Conseil europeen pour <_5 -Li-aJ 1 ^jjjVl :CERN (1) 

. recherches nucleaires) 
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? ^--.—11 J^iaJl iaj |> i^Aa c-il 0 

oLtJ^II ^jLaj jl '. “W^aJI aiaiJl ^S3j i p-xj 
^ r ’ J _45) « Oj^jj-Jl® jj-SlI ,_ r L~' c j' CS-’'^ ur^ lj~^~ 

4 l .W»^~ I l ^ J j j l - • ^ ’ L . ^ ^j_J l_l iw\J ' ■ j| , ( I L • *^* ^ 

0->«— /jI Lo Lli .-U-LxilJlj ^^aJu j 4^^151 <L^5L*^aJl aJLjJaJLij 

t- . " * * 

C~4J U*>tS" 0» 4 £llaP cJ-Sw» .j-* 1 J->- L_s jJ 

£jj_)! £-*-<*->■ ^ wiUu Jupj 4 U^ljj i ^J^j>*-A t<cJljl 

^j-o j OjjSuj J_J Li lLLiaJI <L4-> jJ^ (j| 4 _w/Ll*JIjj jJ>-^/l 

LlS " y Lo iilj t LLsA-P f-L^a-aJl ^l la *,...^1 L$J*>L>- ^xJl <LoL*Jl J j_laJl 

. Jj'y I ^ j^xj LJLs t LJLka*j 

?dU ir ^1 J^U ^.lAl fUaljVI o! ^1 ^1 • 

jjJJj jj-U Li j-U>- <, LJl^ 4 ^*jJL *j\ c cLU^iS” j-A 

^ t ^ ^ 

.o-tjXoj ^Loj>- oLT ^AJLl ,l*^^>- L L)1 ^ I ji j^j b'y 

siLL; c > J l a_>- j ^yJLe o j-Sju La lij • 

?oljU>.| 

^1 J-S*^-J Wj Z 0>La-*-*<*^*Jl >J^l pJLj |«jl 3jJ-*-a 0 

.4tf : «.,^)l 4 jj ^ il ^^aJL 4ih, J j*^Jj 

1.'. J u a>j OiLlL>Jl ,_yi-*-j iS^J Ljli i ^s>T^a IjiA (. Jaj-I 

. jS LSLj y j-A> 

jLkl ^ dLli IjJ j_Sol V ^JL o ^ jl v_^ 0 

?>wA« 5' iC<JjA dLl jw>I^JI jAJ t l^J ijjjLsAa 

4 l-L>- L>-L» OjL^k-aJI J 3 I Jj-a lj^>-lj JaJ 
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2 jZi\ Loj ; ^ »„■, ]g \ » * ll aJL>^ t-JiUwg I Lo 

jl5 ^y> d ji? 

i O ^jli? qLl>- ^3 ^~aij ,J_3l j,_<Jl ^3 ol ^_>-.-LoJi jljj.> -i-~-*-> 

; jJ>-] *wjli5" ^-j3_JLj ^>\$^a\jj ;cj jJI ci.lta -LL® yL-1 o^j 

.vli^j jl *1^-1 I jj>*l 

.L-Jf ^t oljL^I JUu)f cJJ 1^. .L^> • 

. ^J> Ua>- dJJ CjW^J 

J J*y dLLS - jUiJl J \A J .\j^\Jii 
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\£j uLgJl ^4 tUai 


^ o^kp c«^lji o-La I j«j! (^*->1 ® 

UlkX^ *)kg3 C Jli^Jl 


.A3 (1) ^Sl ^ Al^w ‘Lw^->- y^**-* ( _j^ k»Lta olS" .1 

4-j il)[ (J j-4-J A_>*_j| ^Jl 4_pLJj^/i (1)} . ^JwwsA? L aJlJ 1 Qww*«-> 

615 U15j t ^ j*# ^SkAo ^ 42 -LiJJLjj jl-^-L) O-iLS” o j-y^ A^J^j>- j jJ^A 
^ip o j«AJiJl d-jJ-is d)l t_5^i ^ j-*'*' ^-^- i ^" j-*-*2j 1^_oJ>xJ>“ 

5 ^ la l! ^UaJ Aj>-jL>- oJuA-aJl Lg ; 4 Sj_S a_LlSL> i^LLl^^l 

C-^Px-W^l kjL>e_~Jl jJJu J Jj>- J-w*-) jIjLo ^3 jjJjJ t oij_Jw«J 

^^3 p-La*JI ^7 « «<*> ^>J (__£*aJ1 £ y* Sm&S I yJ& kl « 

.Aiks’ 

^JU ^JlP dil^ ^llll jlS" JJLb c - • jl cLLJlp • 

.^JU3I 4^1^11 dLU jjAUaj i 

• ^j>«j i^S i '~" *** ' kl 

?J*ils j*^>w • 

l)jSH ^kLjl kli c p_*-» 


<i)\S y}y ^JjU 
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ft ft & ^ ^ p 

Oj£\ lM t ^-Ladj^M <lJl*-P oIJlJ j*r>\ ^^>0 

.Jdli 1)1 . j>xJCj J 4jL>3i 

' f. ^ * 

j^l ^Z-^S j] L<>j>u ^...■/ai, «> c.joi ! ?bU 0 

4^-j.Aj ^»*wJ >-LLp ojl < 0 Aj-Lw^ 

olji oJLS* LoJLl_p JJw<> a-w)Ljla owL^i i<uJL£ 

d~>- t ^La J jIj jLfryaj' <uL*P *LL>} .l^-a ^J^-Ua^o 

ol 3 ^-Lp oLS* ^Jl ^J-^5 C_sZjl1 L*^j Oj jjj-jJlj ^-Jl dL^L^ajj 

ft t ft 

. O-’Lo.JJdj LoJ^U-a! 

cjUjL 2 l« • 

^ ft £ ^ ft ft ft 

dU^ C Ij ^ 3 l*^l*J>-l J t 0 ^-aJLi L^a (1)^ 

^ £ ft ^ £ ft 

L ^ a jl dUS Jux-aJj i j^> ( _ # i-£- ^r“ Lia_i_v^ ( j^jLai jl ^J-P jLS' 
■AJLisI L«-jj 1 J 1 j— 51 4-1—5 ^JJ ^L^>-l c-J-5 

,j_^Jl ^y> jp-\ jj. S<2^ j-o ^Jil jl (_£ jy*P-* jl5 tdlli 

dill dii Jijl .jj « 1 dl — aj d-*jl ^1 ijl • 

.^jSii Jp 




(- - 

f 1 r^' 


.*>Lb dJL * Jti UJJlP- t wU^ dl) dSjl c 4 Add c,*.*. J 0 

?iljUSl liU 


oHJ-^ L UfJJ j-^J (»-§jL| 3JI 

(_JjLoj! ijLJd51 j*-J JJLi .3 j_iii<Jl 3l_>Jl aJL& ^s 3 Jl^>- jJ! 
^Lol k_~>4 Lit j i^LjI Jd° j»-$-il .^J_JIp ^ i \ ^-5 j JlS''i /1 
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IJbl I ^ ^ *SCJj 4 <siU jS ^j_>J->JL*jl ^j. jj 
t(Europa) (( L>jjji )} j 4(10) «jl ^T» : jLoJbU ^.jlUI 
.(Callisto) (2) j^_JlSj t (Ganymede) 

U.Ja.p ULSiS’l kills jl£ X>\£ y IO jl iljsl • 

\ jA IO (jl LJUpj 4^j^jVI 

^ ^ * A . 

JUS 

jjj>Jlj ~lJ| ojJ IO j-o-dJl oj\ jJ>- 

•0^'jJl Vr-’ ^ Ojl J >* Jl (1 )|j kJ^jJ 

^j\ll V 5' J S' JiP US' ^ lij dlli oi • 

U y. „a j jl JjL>*j Jj>-LaJI k_— iSd! 1 _La k<cJl kN 

. Ld 1 oJs l 

JL«_]I ^ jJ kiJJ i jJl> oJ^si IsLo £Vw ^ jj kJcLc-Lk^— -L> J-a A 

I -Ld -Lw>- 0^ j j) - « /2 - 4 1 

£_4j ^i-U ^JwaJl dLSj-S" <Lg_>- jN JJSj 4 

4 1 JJ .oJls^cJI ^ ^3*—^ \ <i^pxJl Lg^>«J ^l> kjjjj J-Jjl 

.4^3 ^SsJl ^^wvJ2j^J L_^Jj>cJ| ^ll U 0^5 

f. * 

<wjT j£ A.JJ 4-J U -P ^5 I*La 4 tal • 

^LpJ . 4^1^-od 0 l.k kJ IO j^-aJI i _ 5 i-f- iS jj^~J i_£-*-* oji j! k j*-*j 
«wOj ( j^aL>sjVI ^yi III J 3 (_£!»£ <UaJuu Ai>- ; Jli«Jl “ 
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. c l^l ^1 ( 1 ) 
.^UU ( 2 ) 



^_Lp L a I Sjt> . Aj C. «.«■.'-»« "51 i Jij>“ V y <» Cj) jA 

IJl* ^ dJL^liJ! JLk-pS/I lIUj aJLJli5I L^clo L$_jl • IO 

(^wLll £• 1 «/?.&! I 

? (Saturn) J>-j Jia aaL>- dLJllI tcJlj • 

l <U2_J J J I 6j-sA_s^ ^5LL>- j| t. j w> LxJl>“ ^JJlo c^wvwJ c N 

y* o-al5 LoJ-Lp dUi j t 1979 aL*J! L & ^Ja_>Jj ,_^->“ 

Sj-^ae tA-wJLJl L->- *w? j oJla .^yjLjjj (Voyager) »l «,/?,<? 11 

■* p * 

.|jt>- o y»-LUj I JL>- 

a ?A_L jL^J 1 *1 ^^»->cJl (J y>~ ISLo 0 

. j .^aJ 1 *«■"■•■. *>J 4_C^?Lp ^y»x^c 1^->1 l 

«, yT ^ >jj bu ji/^i yt dujJ ji .L^ • 

(*-«-«■« jjL^Ij iji'lJJI j-»^>-Sll ^1 j-a £j.Uj >$i 

j+j P Jfljl yJ» *LaJst**<a <jl yj'ill a J-& ^j-S" .a jSl^la a y>~*j (. 4j y*>*JL 

^lLUS wL£i c di>Ja^ 

iO^jLkJi Lai c *Laj^~! a_l>-LwvJI *_£j >h 

* * * N *"" 
jJlS'Ij d^jL <L>Jj>-I LL$v-JLa tjj>-ljjl oJLjLp ,^y? jJd9 i ^jry 3 

4-wJL ^ jJ i*iljU IJL5 C L$ A^L»~L^ l^lS” oJLa .4_oJLP 

toJ51 jJl olyJl aj^s ^3 w 1 4jjL>tlSl ^iL>-Lj La Jl>- ^Jl 

Jjjl . . . ij ^yjLxj ya JlillA 

JU-^. JwL-J La ^ 6 ji-*-a (J^^o) . . • 

?i^j| jJI 0^1 ^ (_y U Ju&>- 

Jjtij O J^iiJli tC^jj-501 Jjii ^ i__LpS/I i _ r U- jjJilj IJl* 
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jlS" jj j t .lS'IiJL jlV.il ^1 


<_~S’ 1 ^ 


^Lp Aj :. . ■ Lo .l^Ljb 

^Uj_S"j 1-U5LJL - l a.. ! j_>tj a^S SjL>j d^-jLS” 

.j£\ j l^Ld t oljLjJl jji! Ulj jp-'iM *Laa1I 

. i i j*~** J* ^ < ® 

.Liu I /J. • 
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J^Uil 




S-UflJ 


cJasl>- IS) ^J> jSju j! *t>- yJl • 

(J o3jL>- taj viJjL .I-Ap- ^ ^ Aia Ljl 

.Sl>«Jl ^JscuJ j\} t J ^bJl (Event Horizon) jil 

.Aita JjSI *^LJl3 ® 

(2) « « * 

(Principle iUUJl iL™JI o^bU-a JU^> y iJbl ( _ s xpj 

(3) 

(Rieman) jL*_>j oL* la-^J ^gjJl <• j-jLlJL1jV of Relativity) 

.4$UaJl <L^Jli&<Jl j 0^ jjJLoJl 


43yi»“i IjU c j olPi ^y c-LAiNl (^JJt v JiXJl ^ ia .«i*< ! <L> JjM (l) 

ioilA-l tLjui _j-4 ^>\i 1 5^ jjJL ^J ^ «uoLM _y oli t* «• 

<l)t i^ 3 '" j (_£4J1 1 A-s^lit-1 ^y jjs>x\.\ IjJlI . IwLwo (2) 

.1 g .»> A ) ‘LJLjJ^jSjI 4jp^^_>xi (j J*j? *UjU ip ^*0 (j jJ^Lj Jjl y>Jw?l j}\ ^JiT 

pJ Ji j .iJytlj N yS"L*> «uL *LcoVl ^y jJ-l *CjIj ip j~*j tS y>^j <1)1-9 sAUAjj 

. (Principle of Equivalence) ylSUl Ijl* y IjJJ IJLa 
£-AJ l j J&\ oUjj cr —l : (George Bernard Rieman) jUjj ojly £jyr (3) 

i)L«jj ^Jx>- 1 4jjL»xj>-'yi jtxj'yi cjIj <— jj-^3 ^ . Ip 

<U^Lj y»*_> 1 . ^Ja—J.1 ^1 jA)I ^jp AjjJ^)ll jlSo^l Zy-3 

<J1j L_s^ Ij^J Li c- L »Jw*Jl iZJijj yJl l ^ ~rnJU ojljl 0-jl5"_J . > — zis j i- <U> 

.l+s i>-jA ii oipi jA Ji 
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J- J Lia dJUi J"' jl '4JJ J-® • ■ ■ 111 • 

VS«i2JI oUiik-A»il 

? j^jA CjS-S 1 (_yl 1 • ^ISLl-a N 

,oJL>- Igll :>4 • 

p_) jJ^O J-*-) *1 I l-j J~ ^ J%— -*jl t 

0 jJLJl Iwi-A i*2Jo! ^_j .1 JLa <LpL*cJ* l) (» j^*“Nl Jux-JJ 

.d->l jLS 4_*_v/2_j t jfJLo 4jLa ^_) jb»| 0 ^JLp 4P Lx^t ^JwU ^>c_>*j 

cdl Ja 

•o^i J! • 

IAa ^S* ^>3 JJJ? 1 ^A {Jl i .1 

^^*-a oJjl/O ^J-A .AiaA> wU-P 0 j 

.JjU-l j : I .J^-I • 

i^\ JJ j^-> 0 jJLJl l*Ajb 2^o j| 0^1 

O- 4 ‘■(p <i' M t JJ-I-lJI ^1 ^rjUJ' 

N .. . £l*_i ,_g! Mj <. tja*- (jl ,4j>iia_^ £-jl>- (_jJJ J^-ljJI 

.AlJl 

^aL^j'ill Jua»-j t-LiJi.fr • 

Lo j_a OjJLJJ JwjLjLtJl La O^j^l o^l 

. O^P*fLSl A la a > L^4 ^ ^>-1 ojL*j_j . daja>cjl jj I *uLp ^lla? 

jLa- ^jjUp >1 ^ ^ J>M lift Ja • 

j^il ^pUat.^L 


«. tijJ_>iJl (jil dL-JJ j_>d; ol 


. » c *>L£ 
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. j-«Jl ^ j L >_^oj i ^ i] jy. a ^’» 

. (Point of Singularity) l\ai i» £-J> j -> Jl IJL* j 

<* 9 

lillA ^JaJLwvJ J .(jLliJi _!j>- ( Jj jl S j-Jl^j oj-Xi 

.©U*Jl 

j%J cj L ^j coSi>l J 3^ iillA j%J lij • 

?dJLiL^I 

Oj j-^-LSsJl 13 Ll. a £-31 ^Jl . L^-jIj> ^_jLj 0 j~3 ^ ia j jijj 3 J-J 

j_kj c^jUJl ^ ^L>ojl iSLlaj 4 Ji^ta Jl ^LijJl OjJjU>r_> 
oljl iajaJl ( 3 ^1? ^1p j ^ ' k ^-^ J 4-*%~oL>tJl -XLp ^^%Jl ^L>o^I I 
£-flJ jb li ^-L£Oj .4jiJjJaJl oljLw^-<kJl C-jij) ^1 ^L^j^wwJI 

a- 0 *-L^ ^tj ■/?.! ioL«Jl 01 t £31 jJl . 3 j-^l ^»olx> Ia>- y>~ 4j>-jp 

. fr " * > « 

Oj * 3 v ^"i ^-*-01 ^ 3 -1 3 *'° IpUJ jJLmi3l> ^-*^5 4 lxXa>- 

Lo Ijjfcj 4 0 J 

Jl £jL>- J 3 *!)! jL«JI 3 y ia^i 4 5iJ>- illjj ^1 .ISI • 

cLLI iljJG 4j^A>- ^aj .lLLJLI ^Jj*tJ| 

^ jlliJl ^UaJ ^ *J->- j-ft> Ja?L>tJ|j .Mj 

. (Binary Star) 


J jl jjJJ J-T cLLI jl 4^ 

IJla ( j*o L$“^ (jil (j ^l!l OjlaJl j^Jajca t ^ju 


t" lT^' J-* • 

^‘lo.’N.^ao 1 


«(Space Time) oLSLojJI » j\ t»Lii!l i ^l*j <ui ^JUl ^ijll : jyidl SlaSi ( 4 ) 

^ 1.3 a>-l^ XoaL>- ( 5 ) 
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jl-La ^ ^ <41 j-A La (Jjl oj .^->*-Jl 

^1 4 iJU-A \ly>-y& <2~SS Lj! L*_J^ ..ilL^A l ^^>“ yo L/^i (^ p ^ J'*' 

^y W*»3<.^J L> l,<.N«»^t-j 1 c3^^-^' Cj^ i ^ 3 ^ ^— ) /> 1 ^S_) 1 

y*^t—*j yJ I >Aj 4 *S jJ>cJl ^-LL> ^3 ^ «-‘ > t-A/ ? -J ' 1 ^3 yA 

. *Cj J Jj *_> £tj jL 4^JJ J 4 lgj^3l jAJ 1 /*P 

-L>-l ^j^_^v-j (jl Jj u u ul 5* <_...* »yg> Ij-A # 

Ldi _ cJl ^^pI - lj iU>u 




. <LL ji> 4.^03 LgJ j 

.^JIaJI ^ c-j jJl Jl L^jli c-JiT Ail • 

^3 v-LU^ ^n^?I ^ I cJ^b“L-* 4 L^*->l cli-ta (J yk ^XpUal*><L 

. wJl; <J*}\J>- (^£jL^£-I 

. ^)Lj <j l> z £ dLl ww^-lj 1 • 

‘U-wp cJ*^-?*- lJwLSs_»Xo jJjJ .^JLI ^t-4 t |»-J LpI 

L-S' 4 1 ^»^5L-a l Is . i J 1 3_^ 4 4-L>La 

# « 

. j «- ^ ^ ** {£ I ^J — yi ^y^ 0 

^j-a 4 J L> ^IwL^Aj |>-~^- ) ^wJLaJl ^Jl_«J>- (^-Dl La 4 4— woL*<»Jlj 

U— lS" 4 4Jnj j^>tJl ^jL>-li JLdJ 4 ^ jil C^vJ • 

Lwl5\-JL) y^>-JJ 4«<*— P d^JjLg-t LaJuLP . l_4 — ol LJl 4 yyJ>e-^0 ol 

yO^jj 4_L xS ys^j>- ^-Loj . LuJjlS' jS yo J y>~ Oljj-L) yy^j>c-j / y^J> 

4 1 — 0«J-V*^A' ^ul ^l -**> sy-?^T "~S t y J I bAj 4_-0 LS" . ^ 4_i-^S” y^X^>- 

4 y^\ .s^_3L*->^I y>^>- y* J 
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I t j*S\ j-v«j ^ 3 1 j^>-\ dLta o^jL) c-jLS” AJj 

I ^ 0 C^l-L» -iJjj .0 jp ^J) ^ y* 1 « ^ )l ^jA 4 {* 

L» j£ LbbL*j>- Ijuljlu^j ^j£}j 4 jt g +/2t *)l 1 4_j-o-P d-^A3 y> LaJJsJp lijL 

^JlSvJI t^J_>0 U5 ^3 $\ J-oJt e_^JL>tJ OijUj 4 ljw/3 X-J ^V3 

I j— >-lj 4 ^JLiTI 3l^_oJi /^o C-— >*Xj>- OoIj l_o— LS^ ,c 

djSUJl o jJ ^Lol c^LjlSI l5 -Lp oj^li j-^p jjjj-Sol olji 

jj^-o 4 j^JL> Ll^pIju Iw\^a^ .aIjL^JI 

S<2JwO- Ljl 0 -;_vvw>- 4_)lAJ (Jj^j .‘ui-s^ 



jS'Sji ‘Ujj jj L> jj>o 


. . . 4 jUxla Olj 




?^JLb koM.-o C-^JL*L 4 plfl^Jl • 

4 ciU^ j^- > " t^J-* l~^> vJb-Oj! l^| 4 

L> ji jl5 dot>eJl Jt>^ jU 4 o^j^JLj • ( _yj^^j dLl*i 

Ojj^- ^Jl dtl-s (^^1 -Lis 111 4 a^L/aJI oUj^Jj-jJl ^^Jlp ^ s ~*~ 

frljj 0 J j-s^>x-0 Olj-0~« Jds p-li*^J Ojls^j 4 £j jA jUdi 

jL>«j2jI ^ -la.pl dLta (_£^1 3d>JblL> 4Jb>J_>-l LoJJ-Pj .^LwX-wjaJl L^.“ 9 LIS' 

dllu j-S3j 4 Jaii oJla y*-kJ ^Jj . (Big Bang) «JJl$Jl 

^JlP LgJ ^ijl ^1 j ^_s^?Ll*j Of’U- jl C^>*Jol djLgJl AiUaJl 

•Lpj^' 

s^.ill J jl JbA 4^l^-a • 

dUS ^bi cJtf 

j_>^-5f 0j^ jl 4 ^ 3 ! ^Jl ^3 .4^jLjj jL>tA_il C^-Jb jl 4 

dlii ^3 LflJa.1^ Aj^pLJj j?S\ O-oLS* 4 dU^ j 


•ur* 


? liUj • 

t j-^« ^J-sl aJjlS" c-aL>«J jL^aj^I j_*_i ^Jwv22_>- Lo j| 4 Lbs*>- 
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t 6 j-Sb l) 1 L^plJu ^9 I J l ^JwJuL) v — 2_^2jJ I 

. . . ^ci d)l5 jJ L>5 

V 3— »> ® 

Jj>J I ( Jj3l (J *.,<3 •>- ^LJl C OjwX^o c ©I 

^xpUai^LJ t 4 j jj-^L "V bi j Lo jJL! .JjjJ 

.Jj-ljJl y U iijj jlSJML ^,-J y5J_j t^jUJl y U *j } j 

tijjjjJl 4-la a i J— alii tJjjixJl OjLjJl -Li oiLjl jli (. JLa- JJ 

.yLio OjIS" IjJJaj 

k_aiy jl ^Ual~»l 4-^j-i y> JliA ^j-JI ij^J !Jy> yo J lj • 

allLj 

,y ^>-Ml y ^yJl , ^Lp 4 — L*J| 4 ~ ■ p! la" . «j! 4*jaL>- y> U 

^JJLiw pIjj— J l i_jjJLJI p.ia «-a jl ^J-fc y£J j tlil IJ^La • 

? jL*a«c^- 

y-a~ 'Uia. yji (V ^5 ^Jjl Ml 4 ^-JJJl JLa cL^ 

•U~° -r^^i (_y^ i+^jy*' 


V j»a>t>Jl IJla ^Jlj ^ 


yJ— <aj j*JJ Ml 4 Lo yij 




Jl 


S' ^-o->x-oJl ^->s_>t_.' lj 


Ul - 


ya 0 jfi j jJ-o 100_J yu*^Jo 10 j-JI 4-la ^— M lj jjLi I j>- < yfi 

* p p 

• Ixal y51 jJIjJI i y _? 4 4— —o-JLil 

?U ySl • 

j^SJ jlj 4 Jim a^aJu>Jl jii y> I y~> 1 jI ysMl aLUSJL . L>-l 

jil ya I j~S 4jyyil lil 4jl J^JJ y_v~JL> Jla>Jl ySJj 4jLoL UJ 
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C— i j wL^Jl ^ jJ 6L3 w*wL>*J! 

Cj* JiJ^ 

! ? -UJI <Jj* • 

... ^« a^JjLJI oJLu-Jl (Rieman) oUjj 3:>U 

.IqJI d*L&| t 4-jjU LllJL^ ^ j&b C~U->- JLl i 4 1 jjLp ® 

?IO ^lp ^5 

j-JTl j-A v»-jj_>sJl JL>^3 615 L<JUa_s 4 IJla c *J 

^£w\_ll 4 I wXJ ^ £wXj! 6^ 

^Ik^L J* .^IjjJI Jl y£ N .. .N .. .6^1 cUJS 4,jL .^51 

dJJu £*-*_>- j^-il pj 4JLJL>sJl ^ 4 4-j.^Ll-o Ul • 

,|jU>- O^I^UcoJl 

Jj_sl cii->| • 4JL>^_LaJl OwL^_j L^_2*x—s^_^l_^ 1_X-^~j>- 

2) /j^jj-JLj j-> j ->*- j 6Ls t v 2 jwL>*J! 

2 6^L*J ^ i3 U-A 6 aJLi J .olj jJaJl (6j-J-i jj 

. ^iLij y±j i_5^ J-*-*-* 6^ ^ y^ty 

< — -aj ^Jl 4 ^mjJU * ^*JI ^LJI ^a*iIU Ijia Cj^ (3 ^ J ® 

?jsu ^1 

j 4 ^L^aJ 61 6j^ ( j-o ^Li_>-Nl <2 Jj 15 LaIj i^LS 
.4. L>- ^JL> 0*9 ^Jl ^a ^wvJLo i2i-»aJ 6 

£ ^Aj o jL_P JlfiJ c 4 »w<LLqJIj 6JJ^ # 

?l$J^>- * tJjuJj J^i t (Naked Singularity) 

.^jS’ j» ^ y)i; .tail kzj jZJ U S 


.5 j-^Sfl >— aiil jS y> ^ 4ilS5CJl a-js>L^»N iUi I ^ ycS\ ikdj (6) 
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^-Ua-s liL« t {£ 4iJjL£*L» 1 +jj 


* j&}\ 


^Jws &-i L^-LLp I^L« j]kj\ J i ^jJJl ^Jl L-^-A ^iijl , 

.yL*aJl Jl ^iajjjl 

VaIj. ...» o jLu Jjlli ^ j3j viJUl^L 4— d*S* t dUi O ^pl • 

t ^I_)L>- ^3 L<*_S^ c o A.^oJS' iJ^jJ L*~U-P ,wL^“ 

oUl jlXll ^5 10 x 2 t |t^vww ^-^j>c_> A-LxS' 

,^jj2jJl Owl^-J ^_A wiJjjL3 t oJo-lj <diiJ wU-P 4_*W? Lg_lS"j tljjj 

4_jS/ 5 j-tfjJl lLU^ 4— > j j ilL“ P liaJL..*) Lj jj_^j ^j_J t (JLj>- J5 ^_L_Pj 

toJ> jjil <^jJ aJI jJj . ^_s^L>- oJ->Jl <jiL *— » jj>c_>^ 

.o^^>e_^ oJLSGj t^y>-jl>Jl ^JL*JJ oL*JJ aj^L C-J ISl] 

^ I J&~jj lil ^ j > fcoJl 2 <• l-ii # 

dJUi Ja • 

oL~jJ j»_j jJLs t <u>L*Jl ij^^JajJl >_5tA-jxj <oJ 

Jj3l l3b-A o^^nj Jj V _ ^ j-iill L. _ ^jl 

?oi^t<Jl ob_^idl J^>- oLjlaijl oji* J5” j£lj • 
oLvi ji iJL*j . . • jJ L*-Jw_^J J ^Jlp £Il> ^a oLa j-Ji o| 

4_Xi?lJ>- cULsi? jjjJl oJlA O-jIS” liU to^UJI JaJcs^j AiliaJl (J jJ>- 4^*^ 
^3 tla-flJ k*LL-A^ Ol 4-li^ip^ . L>c-%3-t-s^ ^ L^ww*- 0 ^ l)Ls 

.ciU^ ^J»*j c-ol j tJjL^JI o-i-A 

S'*)l j»l c->L^9 jA Jl <2JJj a^l^oj ^jxlill . lS. j • 

(Roger (7) j jj^, jr>-jj -L kL*-> t^ljJl M t ■ Lp\ [ ! ^Xs- 


ejjA>^ ^ 4 — ; «iJ_ ? S' iUj ^>U- ^ jj yrjj J*i ( 7 ) 

J^il c_iJe?- Uj-*p1 laLc Aj C-Jl5^ J QJ& A dll ^JlP 
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(Cosmic ajL^- j I 4 JI Penrose) 

j t Censorship) 

'j * .,& ) (jl CLoJ 4 ^ J. „•■,< Jjjj • 

^U j Lkstfl j~-l 

d «• . 

3j_wol C_-JL) ^Ip- »/3 >0 ^3 y^> 

.j£\ J j£\ ^1 y> JJLIp LoJLp JiJ liUj .ol • 

b j- 1 ^ yjt\ Ob 1 3 -^ j-^ 

. . . ^j-wo'yi ^jjji ^Lp dita vOLji 
.i) j J) JJLoj ^j^5sj i^3 C IwL^bftj) . wl^-x> ^.'? JuJ .1 # 

. . . l^oL^iilj ajLi3I .^Ip 
<JL>^ d)Li l \_p L 0 JLL 23 t 

^jOlS" LaLkJ t ^L^iL>- 

^i-p ^->0 jS\ jJS J_9 *b yCj^}\ ^y2_*_J (l)b t dlb 

*bj-^Jl 

*-. * a£Jl 4 jLw_>- jjJLp l la » +* L ^ jJl wL-_>- ^Jl jli c bj ® 

^isjSbJl Jb^o yb 

.U^jI 

(Angular ^jljJl 0-1$* j-?*J uLo- LJliLoL ^a : < • 

^Momentum) 

Ibis i ^ j-^*’ ^JbbZo bJljj^ JJ.P- c dJLb <l)b j^i ^j| 

Lvijl I h>— i CJ 4 la ^ C^. 1 ! d4 L^_._s.^ , >gJ I ]m3 4wC^tj 

.f L aa]! ^j-o 

(Vlvajiil j^iJl^u • 

«L'Ua-*Jl OiljUsI >_jJl>-# la ..r? a Jjji ,^ 5 ^ j J £ i la,) j 1 f*-«-j 
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<ul Nl tA^-iLJl s-UwSfl {j* j»—l t (Dragging of Inertial Frames) 

.5J > jA jUI 3 ^Aj 

t La J_>- aJJO-*-* 4_0>t-L Jj3 ^ « ■» Jg jl .Lo**uJ>- 

^j^L-3 lLLI_SL«L) ^Lp j LI lixpliaJL^L 

.<U^LaOc< Jl L$L> ^5 

^3 ^LalJl 4-P Li'S-" . <j L i tali <. dLj jl »LiJ • 

^1 £11 Jl>fc*Jl A &y * v*-JjiJl 

Jw2>- ^J~>- j-* £jl>Jl ^ L5o- 

oj g-L^uaJl ^-iL aJL LI <■ j-5LJi 

f-L j^_^Jl (jL>e^o _ 4 -w*j2j (_£ ^jO*w<»Jl ^lp - L»5” {_£~L J_oJl 

^Jaa CU3 J ^1 ,J^3 1)15 <j£jJ J ^531) AvwwvvJa^<Jl 

CjJl>JI jjil ol J AJ33 J_*-) wiUij t ( JL s ^l5- OJl>JI Jj5l JLp-1 jJ 

4*s^t>^ t ^ I AP L is * » ai Lj ^^*«w 3 . O^-^-ll ^-^Aj ^yS'’ L-> l ^ ^^5LO^-)l 

j£jJ SjjjJl o*yi>s -0 ol t LU jS S3L0 ^1 t 3L0JI ^L>c-o 

tf- ^ C- 

^jl> ol LijLw*» C— >15 U-5 j l »l ^,0-A 1 1 *-L>t_>l ^3 ojj>-j_a 

.43j Jbl jl ^illA .ISI IJlSU • 

.La 

(Worm Hole) (8) «oj_jjJl j^>- )) ojI-p ^«-*— < C—ftLJ • 

(Curved ^k^JUxjuJI »UaiJI» SjLp LajIj i_Jii)L Ua.i y> 

?ol jU«Jl ylUj J j>- jl til! Ja .Space) 


.(j j53l j./2j 4j ^j*yi lj ^^0 a j Laf ^ (8) 

-L^l ^-dJl /j-P cLU-Ljj (Flat) ^-la ^ jOO t Ol ^JC- frl_., <a 4 l ' i (9) 

I^pLs^ I 


52 



IIjLjLpI Ja ii tj-f— l-Lfc .Jl^IiJL 

(Kruskal JLSL^j j _$' oLj|Ju»-J (Kerr) j^S 

. . . ^ Coordinates) 

.^iJLjubu JjjJb t ^j*XpI . . . o I • 

S* j> jIp Oul 4 .lj*ip 40 I 

^cJ a.*,M L*PO .^isl y> *LXp IgJ <lLsI^ ^JJj>s_) .Jj^l jA Ul 

jl 4lJ*>- *>Vi^ AjlJaJl ^Ja .* jl Jj>o jNlj .!X>- UwjI J A.Lla )l 

.^jX*j ja^w^JwQ Ujw\J .Ul A^U*-^ *)U Aj! 

jV) £« Sljl ^ aJI ^y&VU cJl • 

I JLJfc ^Jl-P A»^oLJ*-j. 0 0->- j_2*0 C 0 tal_ JjXo ,^—jcj 

? Ja>- ^p"Xol • 

« ./? -o JJaJl a-UJLp jb JX*eJ> .<dJJ^ X*jI c— aJjJ .Jl^UU 

<ji-j| J-IXJjj 4 ia^i jJl «U3^ jj_> L> 4^JpLia_^ j 

4 4 4— i2jL> C>*> ^ 4 2^-^ .<LwLp 4 — a JU 

.<Cp X*JLo L^J-Lp Ua^X» 

.lILoUI cJjLo Ul • 

aJj^ xLjL^-^Lj ,Lo_jX>«_« s-LX-aJI oLqJI Ix^L* 

p-L^? 3 l»£>*-0 illlpl la;.*U 31 4 Jl*-Jl ^ylU 4_^X>*JU A^aJ 

aJ*>UJI aXLAa!I -iLxjVl oUl jla ^>1 U>_£»j c^L^jVI 

4 ojl-*,/g j| xLil^-«Lj ^*wj ^ ys ^-Lp 

xojl 4^^^vJl Ix^J .Aj^j^jl aX L x , 3 ^UjI jL/2jI 

.^Vi 
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jlS" J-LS Lo-Ls" ^lil • 

C-jlS” LklS’ 4jli t klJJi ^^Ipj <• jiS’l LojJl>«^ aLLAJI ^~ c ^ r -'■ 

ul Ja .LlJbJb-l ji5l *SLi *UiJI Jbtt ‘ p\ JX *1 La 

LLiJ J5wX«< 1 4-al_>r .,,? 11 Us ^ js^o lil ,c~^l iLw~^>- 

C — »J la li| ^^Jl J j) «<9 7 ciLjL5LaljJ .frl_JSJ<Jl |JL>- L L<L_«_£- 

l j r J> (jJj Jjjisjl £-i; >_ S J— a t ilf-l jj 0 jS 4j>- jJ»-J_l 

. . . O ^P*}U| <dajlj 0 ^ .^J 

J jp- liLo j t 4-LS" dJJi j -— alJ Jjil 9 

^Sjj-UI _p*>- 

l_j|j i Li Lil^jLa liLJLiS'l (j_>t_) k-iU^ o jl ^^>-1 

JjL^JL ^LSLII ^UVI kiLjJ ^ ^ dUL jli-l 

•sw-LJI 

4_k_jj-i <4 a. SI ^jL^J L>-LL p 4j| Jaii jSi\ ( _ y ^£0 .lil 

JLaJ .eJby (_jJlII oLo|jj>-Vl j»Uaj c-LaXj! jLjJl ji_U t oLJlJb->l 
^Sl ^Jl c-VJza . Jl ( J5’ t oUl Jj>- jU ^UiJl jJJi ^ ajI cJLliS’l 

g-1 - h fl.il k £ A/7 i <U5»oL>*iJl ^_3 ^ J Lj- ii J ./3 t 

. LsLj l — A. s^J I AjJij dllP Ual-wJ L ^*vJ Aj^ t^lSsil 

• dUi ^^4 • 

L^ l S -ja _ p .^j^_Jl « A * Itf 3 dl—>J J jl — > JJ— '/i — > 

v>jj t A_0 j_alp is? A^wd3l is? j_la_>- ^ ^ k *— ^ dj I wL>- ^ l-i 

jdj 




jd Jj aJI O-i-j-lS*! dLl jNlj .^Lj 

i«lLj i— o iu_>-| ji_$ ^ iS j~* > ~\ .1— JL>- d jS Ad-odLj j 'l_>- djwft 

v A ') ^5-Aj C ^j-AJ 1a j^P J_pd jd *AJ AJu^'yi 
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^jL>- A i| ^JlP <L>-Lv^ 

.O jj lLU c-Lm^jsJI L jj O-ulj tw.dtll 

tlJbj- JL*_> jAj t OJJLlaS’ UUJ t ^-1 ^LJs oNlj .Lu**^- 

^3 la ■— N i OLi t iJU ■ U . ^ j 1 ' ^3 JjLa j>- l ./? i \ 4-jJ_)j 

Ol Jj ■ ^ 1 l)NIj . l-sfgjl -liljjb 0 0-L>Jl tlj-?- v£? ^5 ^oJl 

j~*^r <1— jxll LMj t jy^iu ^Jl /j-woi ' /^JLa ' JI 

jl t jj-./jll jL»wJl j\ t (Einstein-Rozen Bridge) ^jjjj - 

(_^JJI jj-Nl 4j>r a ./I ll L A ,/3 '. 5 jjk 1 JLlJl (jlj (.OjjjJl J-=*^>- 

.aJJjEsI 

4j! ^l*_i IJla jj— »V l a.tU l g ■ 3 ^ J> a jA ^jS LJU tljl • 

l 5^ j' 

jj— j'i/ 1 a* ll ol j t U ^ *Js^i > Li jSnj ^ I ^jA t t)LS” 

.(_$ _^>-l iyr*-* ^ Oj5 L j ol ,j-^j t U oLSCo _p-Nl 

t j>-\ J j**l c,Jfo UaJ jA jj& ji • 

ji ^_a ojjJl j->*->~ ol .j-aVl c ^..^.," ilj t OJJ J-S" c^-OS” 

J-i> ^LyS jj oj_J . JLij j-^- 5 t 4_S” 4-lg-^o 4-^5 LwoLXj^ 

( j-oj '^~' a O-wi-uJjl 


c^l-L> JJLl .a^Ls^l jl IJL a jli' JJLi 

j*-g-il t O^L»-Jj j-* L/*~*~i 

.SJtf jyrjpy. 

• tiUj I_sli>-I \Jij\ 
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! ? ^ l^jli C-Jlj • 

. i a/2 1 wU^ i^ J \j 


<jJ y*l '>*^- o^ ol Cs^j <■ ^ • • • jjj • 

.frUill iJud I .^aUJI 
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5jj ^4 tli! 


t+J ^IJLj <jl ^j-a JbA c P-L^wO • 

?4LyS5 

(Supernova ^a jJl Jplill JlLp jl5 JjJ 

. Explosion) 

^aj3j ^pIJJ -U-P ^-A JpLflJl jji g.l g (jLS* ^J-fe • 

?lgJL>cj <LJIp 4dl^5* oiLJI 

^_p 4_JLp i^LLL JpL*-s* 2_>I ^_> L<kJL>- ^ c i*-*-* 

JpL«^2_»ML oU j jJ j-jJlj oU-JjjJl a^->e_v^ .M.Ap 1 oii^l t <LoLp 
dUS Lxj t LgJww>- t U-*3 j .L^o 

.^LiJl 

l— - At J I ^jL 2J (J^>- J^>-l oJLA uW? |>J wLaJ # 

?^Vi 

<* f. fr 

lib*- 4 j^xUvwo Ul .cjLs^L jJL <ujJ-*xa jj-^j j 

j^P 1$J jiT ^j-o p-P jJl ^i-Pj .IJLil- I^wJi 4-L*^- ^j-a ciLI 

. ~L^>- Cl^.o3 cillSsJj C Jl *Loj^j2>s 
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jpLLlI -L lp ■ Vo 4 tJL^ .s^ ‘ ' ® 

Ujj*- ^jpr..,,i'j i. La ^1 ^1 .,iHj ^S' oliL^ C— «iajj 

•^jMi 

£» • 

LIaj c-J^S^ Ila ^!l Jb- ^!! ^T-OJlJu _li! 4 O jSV 

. <U^wJ 1 ^-a->«-a ^Ua>- 

. (Asteroid) jll^ ^$L> j$ ry> \* j >■ ^~>^>\ -Vi! 

?Ua ^Jl c.~->- i»jL£a 4 4_ ^3^" (_s® > ~-~*^' Aii li! • 

jj-j ^JL (_^-i!l jLwJl i ^j^5s]! ^Ijj- J/* ! p 3 ^~ M-*-® 3 ^! j»J lil 

4 Oj_Jw» if- j-a->t_4 ^3 o J3>-Ij O—VS' -Li! 4 (_J jTLJL«J|j ^j _a_!l ,^S jS 

. 1 i-j^vi]| ojl— J! ^ *S\ j^!l o'i 1 Lg— L p o ^j-lisLt 

jj-o AUs J_-^I J jl>-I_j j_^j ^J_e- oLS^ U— o-Ja *_* d)J iljw— ^>- 




-~£ £ SJL^-J AU 


• ( _J— a-dJl ^1 j'i/l {jA ijl—aJl Igjl 4 j»ju 

*s'La ^1 «-(y>JI eLLl«>- ^iJI U lil • 

j»jlp ^3J 4 J-Lo J-3 Vy> M jJLo jlS’ jj.anll Sj^-jjl j) 

^jL >*-9 Lo ^«oLP oL?^jLj ^-i_P 
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s' t a a 

L*«JLa l J~S ^5 1 Lj ^vj UcSwLwO i L^3 ^JJ N 4 jP jr^J 

l j~jcS\ jU>- I SI t^cj>-jbJlj olJuj .(_§jlJLa ^ v— >1 

p p ^ ttf 

CjIJjj /^o I Jj>- 4 j jJLa ^^JlP AlP j CoJl^-Ij 5 j^o 

L^jl *lJLiJl ^Jl^ I~l?- Lo v o^i-oJ ! jL^» j c 

• L^.^3 ^^ Lp ^3 t o^x^3l 

?dUS jtf ^ • 

,<Cww»j J^u^La 4_***o jl <AjLoj Aik (jlfT Lojj t fi J lS'IjLo O^vJ 

0 li ■ £\ ^i^jl J 0 ^ — li ^«4 k ^fcjl ^j»A ® 

?oUUlj 

J-*-S'LJIj L$ *~>js . i c^LywL^Jl oA_& tjl_p^ ^j-S”! ^ 

<* p 

J-*-> ^-Lp LgJuS 4_jijli t^j^jjLkJl jjJJ i LoULa ^JjVl 

.g- L/2 A. l l ^ J-wfl Oyh> 

CJli" <Cl jyk-Jl j-cj t j L ^Jl U^>- C-J^ tlil • 

3 jAJI jr* ^ Cx? j^* L*jjj .oLj-Wl! <-iU 

• jImmJI CvJbLoJI 

Jjj\ jl (Jjl>-I ^ipo /j53j t dUi ^Lp Ail 

^1 j-4 ( j_a <lA^> ^Lvs*j>- 1 5 jll~Jl «w-5l j_SLJl (1)} *3j _^ hLJ1 

w-aJ L^-Jlp jj-Lk> LOjjjSi Jl o^Lo ^^J-p k-*-j t A-o J l*-4 

iaJj^o C JbwL>3! 1 g */3 njj t iv^J> ti 

. 4^aLw31 c-jLJ.J- 31 wi.1.1. > ‘S' i aJu^? 

^Jlj t L^jwL) <i)j£j (1)1 ^} ^^j^l /^° i-i^ill SjLvJl <w-^lj-^Jl 

. 4j jl_\^3 AjjS j- 4 La Jj>- 

S V!-J^l *0*^* oljlJUJI • 

L4-L? t^/ jl? j 5 S \ j Lk^Jw« ^y^AJjiiNl ^JaxJl (jlS* LAS' 4 Jl>-! 
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1 4_J Lp- <L> c-'LuJloJI oIjIjl* ^jJj . 4_J Lp c-oLS” 

<jc^J ^j-o jJJL ^sLvw^ c-diali*- Lg^a-^j 

iilwi ^1 ^rrWi jj^xJlj t JaAS L^Ivojj t ( j~a-dJl sUiJL AUs 
ol L^_>1 JJLlpI ^j j-°Ni (_J-L*-j jJJLj tlj^>- ^a t 

• ^ — ajJl j>liiJl 

> -_5T1 ^_SUlj i_J_L*Jl (_j ^->-1 obi^LiaM ^j-a iJIjla ( J_a 9 

9 

_b- ^1 aJw 9 oLa SjL~Jl i S\j£l\ jli t cbd L *S .J^. >- 

^.Ij ol jS' ^a o'uiJuJl ^_S^j L x^ 

?u*. • 

(Ammonia) jjLLJ t^La JuJla- i.J_Jla- i_JLpNI l5 1p ^ il 
il_^» ja Ji (Carbon Dioxide) o jj^Sbll JL—Sjlj 

^ | (1) jXjJ l o.XaJ>9^/o .llj^Jl boj CS-J .<UaJ»*^ 

^ — 1 ^ ; I o b ^ -( ^ * c *• d s^s 4 ojLw»wJl t ■ ^ J i $ 

. jJw£o J 

V d*../3T.i • 

k^aLXa^>eJl oCl-P SSS ^ 4 Ojlp oba / C J j 4 _wL^J oLa /^a 

ja-$-S jlj-Jl ^ IjJljLa UJUs j^vJj 4 al., a < jl l ^ jjjlUa^j ^_gJ Ls 

. La 1 1 LiLLl O^-L-la 

4 ^ .J c J ^jI-Up! (_5-Jbl jl ijlj .lit Ij^a • 

i^jSXj jl dJjLSLL; J-A 4 A.,.. -9a >t— a SJb_*al kiJUL-al jl J-Jij 

)'bJl dJU jj3 a.aS jU,a:>-bj 

^bb Jjyi (.e^P cy^ - e5^-^ P bL jl IJs 
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jS oL>5-jL) -*JL> J, <. ^ +jl 3 ^j-o 

j! jj*> (Jj*! ^3 4llaa»“N l*J .Jbwl>j| 9 Jja ( j £• JjL-Jl 

p. p ^ p 

LjL>- ^ a y> J jVj l-b L>tia^ 

p * * 

c.iJl ^jj j J^S* 4P j^j jjJ*cJl j*£* (JjjLwsJo 

g\J\ J LjUl v UJS f L JjSh I^VU15 *L-J! t ^UL 

jjwp cijj_>- L ^_ i 4jL>jl_ip« ) N Iu_a <j I 'V | t J^_j j j f \j-& 

]j-+,>t-A ^X^JLj 4_> jljLa 4_*JL J 2 . Lsi? J_p jJLfl j_L^S\Jl 


4 Lo_^Lo Jj>-I 




.<^S j^Jl 


^|-s<a.>t-j taLa ^Jw^>t_j .i^JJs" aJ^-PAj L<>j ljw^^A-la ^? l 

,<L*.Xs^ Ol> A jjI jp>- AiUa kS y>- 43 U? 0 - 0 - j J jp*Ij U JLp 

(JJjL^oL Jjb ^ jl <^$^-*-*1 ® 

JJJS ^ 

^w>«--->j AiUaJ! O- Lo-P 4 ^aliajjl J«Lp 

o^LoJi Oj^-s^Jlj 4^?jVl la * >*-# ~3 iiLs^NLi 4 ^-S^SnJI 

oL^i" C*jOj Jj j . Owli jJL>j CjL> j_a L^jIo-jI ^3 oJlJjJLs^oj L 0 J 0 - 
^-1^-Jiwfl c oJjwLp <JL-*I -L*-j oL>-jjJl oNl ^Jj <l1jL^JI ojl jj>J! 

\ZjJU>- •cJL^a'yi CjLL* J_*_> ^_Lp 4 ^J»S ,^J-P Ool 4j jIj <jL> ^? Lp 

^ 1>J| iliw dJLli oL5j ^ <d5 dUi 

JJUJ? (_g ^ ^yL^>Jl *y>z Jl Joo j .<ui^*Jl <^LUj 

0 j-ftj 4 0 ‘^-p’Ls^-^Jl 0 U-Jl11 j j*--.' 9 il ^iLJl j JJ! 

s^Sj\j ^ yx+j ^y ]| ^ 1^ >_ •» 1-o~p 

. 0 ^ b»j dJJi 0 L 0 JI j\ - J5" cJujlj .0 
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^ ^jJ! Laj • 

^)-P JJJ ^-^-o-Jlj ^y)L */3 1' C-fO" 

^ t ^ i 

^iJJi ^SL> .L*-L*3 O.SjL> lLU^ -L*-j £Tj* .,f3.".l l LaLp ^j**_tjl 

.L-jj-aj oL^-a Jl5 ^ <1)IS" J-JL>Jl j^SsJj tjlij L *S kjuL>iJI j - p w 
(Particles) 3^' yi^-l UjUpj tdJJi ^-pjj tiA$-Jl ^ j 
^1 p *A^**Sj)l J»>-l t (_£^?*Jl ^*}LxJl ^jl>- (Soot) 

o>«- iuiSlI ^j-a 4 j*j3j 4 

S o L cju*^L) c.--u <uts*^ jlS" Jlli jL • 

4.ya.u ^IjIj (j! t^iLl^-aL L 4JS J j>s^ L^lS* Oj>c-w? 1 

t fj^ij . 4 «,/j ..t ^^J-p c-oJa^-^l 1^1 1 j_a_^ t LajL^ j»Jj>xJI olSLa 

1*5 J-«-) t^l^j>JI ^-vvL-j <l)ls t ^-3 j^J L5j 

i y^s>~j jJ-JwILj ^-JL-»Jl <_£ j^>Jl ^Jj LgjJj J ; IJ.,1 

cf-LLt Lo-S" jl j_ojL*-*) V L j toLw>tJl oIwUj l4_^jLj 5 j_a ' j 

. 4_Jlj ^jLL c->LjJu»Jl 

?iJli jj&u* lf\ itaUipL Jj* ,Sj.sIp jjP i*a3 v±JLb • 

oJ-A O-jLS" C ll uli—t L_5s_a L j C LJwma->- 

ojL-wJl i L«_Jp c ^>j yg-J pL^JLJI oLoLSlJl 

L*5_$ . l_>_j-La 4j-A->e-a L 0 j-J^L^a L^-wwA1j l ^-*J-> 4_^*5L2La 

aLLI fc 4*-. /? I (1)1 ^jlj t 5Ju Llt*J>s^o ^lp lLL]j-s^>“ (1 )IS dil-LA C ^-L*j 

aLL5 ^j£Sj L ^ j-Jl Ol j-a oJ_*Jj C L*j!.S j-^jLj 

.0 J^k. *0 olj^ ^ J^a ^Jja 

^1 c^LoJL^JI J dtb-UAjJ ^i-p 1 .lal Ijl^a # 

■J^ <J\ 5jl ^' u^j 

,ojjkL>- LI j 
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-LaJ <jLS* tal Lg-P <J*Lw-Jl ^XjJ ® 

? f je'jji UaUsI «, U235 j U238 Jl j* 

4 Li jjjjj 92 1 238 ^jj oji Lili 

jt-Jj tj-^J . Ljjj-iSj)J 92 t Li j jjj-y* 146 j 

c. xJ ^J-sl c-jUj j-w) 4_j*>\_j o 1— S' l.sjj 1 238 t j 

£-j\jZj i p ^ .Ip OjaIIu L«^ ^^jQsu jl i ^l^-l jj . U235 

. U238 J! U232 j* ^jjjl 

?oU Sfttf y> U235 j U238 ^ Ul • 

.j^SJl ^ oli*>^j-j/l IJLa j£J t 

?**JUS cjLS 1 • 


.0 jilwl ^1 ^_L*J jl lLLJlp .J~r 

^ (. f. 

^*JI jiJj jjap£~*t\ jL C — Ja) • 

^P j\l L^>j^ t 0 j*a LwvwgJ i ^P (s^-»wL>ol i _ 5 lP^ 

Lajj-X-5_oj sj^Li jJI oLj 4 jSSJ\ ^-Lpj ojJiJl 

. ^L y J jj <• — 4 ^JL O^ScJ ^3l 


ft ^ilw3 Lgjl ^yJn \,»/3,6j C-ol # 

jjlJw i Lg-LS" ^£1 o>lj-iJ! *j^Li jj .^wLp olS” LvJl^s c ^>-1 
.^y£L) O jiSI jl oJu>-lj ^1 tA>~lpJ 


^(Radioactivity) ^Uuil I?Lw JjJil • 

J*>L>oNi t £j«*/3 * jj-£o cJ j-mk >L>-i *>L>-Ui 4 ja-s^JL? 

Aj^Aj Olij jj jJ 4 it ^js2j>^3 .J^W?1 C-j| 

L^>tJwg-JJ 4 O-Ls^-J L^-L*J>x->J 4 0>Li ^-<Jl ^-**>L~*>I ^JwS'LjLj <oUj jJ ^jJI 
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<. U238 j-LSI ^LJj L »-> j .L>t-wwvJ SlL>c->5 
. Jji! sL*~ ^3 oVxijj ^ Jii ^>Usu -^L^i 


^ ^■S" ® 

• • • J-* ^yb^ J l c5 ./*•* 
j^**JL> a ^./aAoJl La l ^ j £ IS ^JsmwJo *)La • 

JJ J~° tOy< Jl ^^3 oNl ilLLA jl V wA .Jl^SLJU 

J^*_j ^*-_> <. 250 ^_4_j ^->-1 J-*_jj (. ia^-g 500 

^ fr 

t 4 _Lj\-oJL-o L^Jl5s_ 3 4 j^_s<aJL) U ^ L Ls^2_jI^ .125 0-->c-ws<s?l 

,^4l>tJ c_3 l$j| 4 v 3 +*s} aJLi Jb /^0 U J t JJ C~J J 

^d La y*^ ^L^>-*yi oJIa jli 1 # 

_» ^ ✓ c 

JLjJJ^P t ciL) JUca ^3 J^llj Ujj>- jl ,J-j2->- tLaLoJ 
. ^ j-olj^-Jl 0j3 lj| jji\ IJl^Laj . jJjL3j ^^JLL) 43 j*^q jJ_)LSbo| 

O j LaJj^P .iSjLj>j la 33 ^yl^aljJ C <dx>«J ^1 ^3 ^jL^-LJ jLSLoNbj 

. ^ ^-jIj ^J l sji^lj^ ,^y* c Lw« ^IapI dijjJ 

^^yLsoJl i) U dUi ^^Ipj .ISI li£fc • 

0j3 . Lo jJU <C-** <Lv%wo->- ^-A ^jj-s^jJl <£ jJtS' jl 

IJlaj .j*i^Jl dl US ^JLp MJi JJI ^yL^aJl La ^^p U235 f^Llj^JI 

.ljj>- 0 J^U Lfjl <LLJL>Jl ^jo *jj>- 

.l$JL>olj y>lp) jl ijl <jl*La IJLa • 

•U 5 ^ 'M 

£~~? ^ ^Xs*Z~~> jl jl i-^u; U-S'j • 

J-* a^Ij ^ ^jp iiJjl Ja^'bM . JjLaII 

^^LJb 41 p 

f. * 

J^~\ y* cillapl c Lw***j>- 

JdlS ^Lp 1^2-a ojl <Z^S jXj Lo J*!>\L>- ^L^jb* 
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f-J .Lj-J JJ .5 (_$l ^ ^ J-S 3 f*-^ (*-* '^ 4 ^ '“^~“^ J 

P ^_-jljj-Jl ^j-p w>lj.i 6^ Lsj ^ j5j iiljw* ^J_£\J 0^3 t JL>- JiT 

-lij .^llLUi L^aJj^—j i _ J Jl a-L&j tU235 

fc ^\ j-PxJLw**^ ^jl .^»L>xJl (j-L*-oJl A^JCSJ 3jJ_?x_J| J_*jl 

t U235 jj_> ^_1_p |>_$L1 t U235 _ll 

.^Ls^dJl ^ ^ J^W 5 I (. 4^iL^3 i — iL^Jul jl 4 _*»LvsJ! 

J *^^2* ^! UjL>-l (jLLl^aL J.A • 

.0 j^A^a C-J Li LwJ>- i^jUap| 

oj^ jl c.^JjJg ?<uLjlaJI i j~* C-JlS" tjJjLj ^-JLaJ J^A • 

*1 U235 

L-~i j 6J> Ui ^J-*j Lx-w^j>- ^>*2 .ojAi <bl* -uL) 

JLf^L> ^J .^Jj-fc-lo L5 jjjJ .(Nagazaki) ^IjlpU ^ (.(Hiroshima) 
Cj~*^ LxS wLaJ . I -\_^_S" jUjJ I IjI-Aa^ IJpX^-1 

Ijl .jLs-^Jl <^S j>-^Jl jJ 0~Jw<w o <Jj^j 

"V La oi t AjLi^jI 4*3 Uj IwL^>- 4jjJJ| 4i*JjtJl 4-jlj^3 *!> 

Jjl ^j-a jJ-uj .oNl^Aj'Vl fi-L& ^-SwjIjI (l)j yaXj u LS j-A 4»o^_9 

*L/2-fiJl <1™2> j*-$o!jjfclj ^pl (1)1 jL^'yi ^3 4 -Laj 

^1-p j&j* i) ol> Ujj>wa j 15 jJjJ .o^LoL^Ji oLw»- ^J-p 

• j*J^sJl 0i-)-43 1-^S A^jLJLoJi 

jto J j-^->- ojs J jyp*l\ u^pUiL-i jji J jb*i (. • 

.4jJ1j o ^0 

J* 

•r • 


?(*il fl Ul 


. ll^3 j^ 5 ^y 3 [£j^\ O ■■«.■■* 1 
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liU 


^JlP p LJ w— ' ^ 1 e I l lo ".«,*i Li 01 ^>-LpI Li 

j t j^-Jl Cj I ^JLj Cl— *J>- 4_) j CJ >>Lp LL ^J I 

(jls t <lJL>Jl a-S'j^oIJj ^1p *A>J C <L3 c_^»P ' y (_£-i-ll ^L>Jl L->W>J 

./^-IpI LI j iJL-A <z*jS J-a] 

?liU ® 

?c3 jJO jl Ju^j (*ii_>L C-jI ^J-A 

JuS'hJL • 

j^SsJ .<*_-> jj>Jl lIUj J"!>L>“ ^Lo^JU^I ^J<L>o ^1 Jj >^~l Ja>- 

I ^ j->" 0^>e-*-v^l J t j l ^ la A •>- 4^LJL<iJl o-sLoJl 

^3 Jg i-Xj>-i jj j .ol j-L-w*> wi— «_) Lg_*Jw*/? ^J> ‘cLjwS 

l)L 4_Lfcj (Jj! C~ui ? j iJljlLS 43.^15 ^3 ^LL_*J O-oJ J i Ol j-Loj 

C L«wL^P t (_£ Ip ^-j il)LT OJJ.i 

,^J3 5000 ^Jl jA j^^Jl aJu^IaSI aS j.^oJI c3^° 0^ 


(. * * f. 

^Jj$" 1 J UlS 4j>sJ^«%wO C l)^-5 ^A-J L^-S” <L^S>x-^jP I 

J-«^I t <tL>-j^Jl oj_A JJ*P .4Ajjl3l IwJL>«-A ^j-4 j^JSxjLl 4_^i l jAp 

Ji j .aJI>-j^ ^* 23 ! c_5^ Ijlo Ljj>x^ jL^ajVI £^jj t^LaJjVI ^LJL* 
laJii ^L^Jl iStiA jl5 Jij M. D. A. J ji *Ji 5000 ~L*j ^Jlp LS" 

.L^j^>*J J^^Ji C-3 jJl J-3 


?d0i . J I Aa • 

S k>3 j *. j jl ijy <ijjl AS'I^j O-jI ^J-A 
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,4y rf Lw» LUa3 o^\ jjl .Jjulilj 1 LI C Lojj ® 

* 


.jjA&Ij 


C-^-5* lj>l U-p J*Ldl ^uU dLb j . tal 1 -lSn_a # 

.4jjJUl dJuLaJl (J ^>- L-d* 


i <_$! ^3 £-ijj>-i jLla ' (^jjJJLoo <jl CJl .d-*j>- 

j\ l L^!Ju>wd OjJu jj ^yjl ( Jb ^iUaJl dUu . AiUp jit I dUi JC-Pj 
^1-® dLta - 3J .4_4 _*J-_Pj 6j-A_ 3 ^j^l^-pV Lg-JLo_*j_d 

<j-L c^»15 lilj j!A>- ^y> La!jj>-| (. djLo jJ>- 

,^-Lp -LdLxJL> I -La d)li t <d?j) «.*/? ^Jl 4->c— Il Lp j *. -Jl 

JJ-P ^L>l j-A LgJ-alSL 4d-<*-*Jl dUu ^3 j^+]\j .Ay>-\ ^J| jUa^Lj^/l 

y> yLj>l £jj 3“>VJaU ^ji\ frly-l ^1 (Jjlk^jl 
^jjJ jli a .~ jI l _ s -Lp y jJ^I (jyj Jl gpjJ Lajj-L; 

<1)13 4-olijl ya a y- t yj c lASljfcj , . . (_£j jj jUa^jl ya 

. <jj jj iIjI jl ia .«. j! ^5j Ljj*i ^-jia^j CjljjJl ^JS” 

(Chain «o*>LpLiiJl ii—_L -» «-i dLli J 1 Ja.1 LJl • 

<JlS j Reaction) 


• yj ^ J-> i 531 

?4jIJLSI j j£j c-fljS - i Sjjjca ® 


o jJ^S' ^-j^jj ^ jjlj 5 j>.UijO t 4 j>- ajjL^JI ^jj>- AJLc- Oj^j 

i)U_A tj j_Sn_w^j c L*_a j - /? il ■— ll U235 51 y-a o>Lal jS- j_L5 

• J*>b-j'^l 4—L.S- ( _ r l& <2~>*J (_5j.ll J 4_^3 LS" 

LLs^do 4j >- ^>iJl d^Jl Hj>- C dJb [ 4 L* J5" c ^j,*lx.\a.,Aj 1 ido Osjlj 
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dUU 


f- 


oLpj iul^j Lfr^JL^aJ y>uCz]j .^^>-'^1 

aJlL^JI dUu 4_L>- jA ^ ig ' - t 0 jS^lJLa <LjLwO_^ oLo 

•JjL* (jjl (d 

? y>Vl y U JS - iJu Ja • 

•y^' y* ^ ^ J* 

JUaJI jA Ijbl ^j d lflj v_A.i T ® 

.ijjjJl 4_LjjaJ! l*j>- ^j51 pJ L ^jli t <Cwv^I j^SI 

. ALJuaJl ^jA t l^v^l * Cx° <1^S -AjjJ 

4 JLi J2 l 1 I (3 jjill ^5 u-JJ ^J_A .<CmJJo Lo 1 |«J wojJUco • 

9 fr l l aJuJiIIj 4jJ _^J l 

Ajjjj aLu 5 AJ-d>-jjd-^Jl 4 -LJvaJLj ^S\3 .^j.^ Ij-A w>LcJL-*>I 

tAjj^Jl aLjJjJI L«JjvP A-wvJaJcfl 

4^15 aSLL L^jjj O CdL y J j-Jl cjl La t (j j-^La 4_>-j.} CJ^i 

e. ^ 

o~Lfc ^3 I4JI3 j 1 IjcU? oLjj jj j_jJJ l g ■ ^ • ' J^y_y5> 0 jJL) 

>-— JjJ, : ; ll ijl 4_«L*Jl 3 j^LiJl /jdUj V Lyg-jl «_JL«jJ| 
^LoJuNl dJji jlj Vj^>cJl j5 jA Jda Jais lp.l^!l £_o ^Ls.Xj'jU 

.<uQs JjJJaj 

! ?VU» d_yll dU J* • 

•( Jjjj^ yb- 5 y '-'-* 

jlfl ■!*■ 1 ^ t A ^ fr_Jl j lilnn i. t ^O ^ ~*- ' i^ d p I '11 1 3 0 

i^LdJMI ^yll 1 . (j II ^a>»j Ia-LLPj t iSUs ^Jajoj t «■! y>-1 

jl5" L° 111 |J_w>- j_L_j iJun j ciiUaJI ^yluo 4 a»-L=JJL_j v Lxjj ^a_Uj 

*> 


ulS" 1^1 L> l-L>- 


Lsr- ^ J 1 
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J3j Jjk .<*lU.} dJl3 cJl j jt->u • 

t^Lo^xj'yi t j£' Lo J llpj ^IjL -J^ 

,^-s Oj^-j ^LawLj'yi^ .<J_^iLiJi oljJJl ( ^_p lLjJ-j>k . Jl <i^S 

fr * 

Lfjlj^ 0 jSij o^Lo i^\ 0 I 3 tlLta ^^Lp^ t Jo ^ 

U j£-> o^Lo ^\ o\j c jlJa.»l j^U ^s^?->ej ^g-3 X>J->rJl ^j~a ,JJjjl 

. j-^>l J jjwL>Jl olji ^ <^_ i>-l 

Vdai jj # 

^il-Uj C->U jjj jJ}\ o| .aJu^I j?>- Jlli 4 j?~Lw 4» SjjJL JzsS t L«j>“ 

^i-P ^JLo t j-SLjlH I^-w^J L*_*j l g » j /^p I wLju 

4_>-L~wiJ ; y^J^ Lj-i* (JU>t^J| ^LyJj .IjCO OjJJl 

^_w2j 1^_>1 t Aj^3 ^JL*j 4j>-Lv^oJ| ^3 OjjJl ^ ^3 

U-P Oj wlUa P 1 (Jl^oJl ^i»P •^-*"*‘*^ A^-Lw^.»Jl 1 

4j jj^.,/ 3 ; jjllj w_*olj^>*Jl wl>-! ^Lp O JJJ ^3 O-bxj 

4j 1 ^1 <> I s oL>*Jl ^Lp o^LoJJ Uj SjJJl 

l^\S Jj>- oj-^5” ojJJl o-L*j>- jJ JiJli <. ^iUj ^oj .l-U>- 

p'Lj^.SCJl ^»jLLi (<u^LJl pLj-^_$L!1) ^Lj-^-SnJI ^iLuJl uU 
jlSl jl U 4 j1j 3 jJ <L^>- L <Ll JJL*_4 aIj'Li ^ J j>tJ ! j 

. jji^l ^ oila oji ^1 J* 

4-Lj»jjJI ^j-a LJL^j jl jjiil l3 j^»la.o-> tjLS' Li^ . Ll^>- 9 


ciLSvjjj J C ^>-jU>tJl ^_3*>L«J) ^3 ^Ju^3 ^j-P 

C-^JJ -X3 . 4j j-iJl ^J-P c 0 j-Hj L5 t '■'^b jU^' 


O^jLx^o lill* C~jl5" 4 jI ^ ^ilL f-LijI j I ^Ajlj 

jvio“>vp ^i oJlLj ^1 'yi <.jiyd\ viUi j* J-v 
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.kiLwo j\ y>- oasl j ^ j 

La x- oil aixi ^jytyjv ^Jlll l»j .(jjJi* iili • 

c— L_j <( J^LXw<i iSLw*j c '^L~a.z~*.. q ^]Ll» jl> LoJIj Jl»T t,L*-i? 

^1 ■’—*—* . - . > — 1 1.. .*>1 L>«_)Lj LI ^jil 

*il ^ AjJL>«j ^LJt ij* JbJjtll jL ill) jSj\ • 

■^rr 0 X* <J*jj J* 

1 JUfe oUrJl ^j^LJl (j-* Cj^J 

t J oNl^ .j~*JI ^-s^LUl ^3 <s .* sS I^La ^-J-pi U 

^Lp obj 1 (£jjj-?i C^JuS” j-*^»l 

o-L^J jJa_>t>3 O ^51 0 ^-j ^5 t ^o^->cJl ^-u 

.. .UUNI 

OjI ^->1 t ^ ^-j! j^-Jl o j$ {J?jij^‘ • • • °\ ^ 
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01)5^9 0$** ^ 


.ii jjL* Jl frUUl IJL* l# U USc5sl ^ L£J jJil 1*1 • 

I j-A ® j -?->*-* • tJ J-^-J — l ^— ■»» jfl-> ^^>xlJU3 — (j jj ^-Jl 

^ 

.«dJbl ^X p ^3 ^o-^i J-*3 ^otil 

f f, <* «* s ^ 

j^pLh c Lm> . LjI^Jxp Iaa <jIS" ® 

ojjj-r^ J-^i 3 j-a^ j-** 

tLt>-)) '. jjj_^Jl C— >1^-1 t Ajui 


jl jJJ J-$-i i s-J-JI LlJ-p 


j (J j^wo ^Jui <jl jJ-^J 

J*>-l ^-Xj 4_JL*-&Jl^ Aji ^j>Jl Ow->ti 4 IjwA o p— S 
,(OJj>tJ e-L-^Vi 4 OtAjC'tdJ ^Xo oUa^tj /^>tl9 

O^aIj ^*jLp ^3 ^ wL^*J <-3 A^»*Jl ^Jlil oJ-A (jj 

.itUjj j» U -b- (Jl 


iJ_^. iS ja- L»SJ (String) jj _^U ii_J jl w~>- : (Fermion) (1) 

. o^L -.< - . . . L <S ^ 1 (Spin) 

^wi j_ic- oIjI^xa! ,^y~i jl 4^-~~>- .(Boson) Ojjy (2) 

. (Messenger Particle) iy S JL- y. iyy jAj (Spin) aJjJJlI iS J~-\ i_— So 
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1 \ j^>-\ Lg_xS\J t 1 ^jIaj ° O y~* j-yjJl °J^ O-wvflj ^ 

I JUl <Uj ^>J l AjjjJl JpUdJl ^S oj. c'ilj! .IJwX^ (J j j-fiJl 

. jl C->L j*5 La| ^A 

. <W> j^° (J y&i J 

+ * f, _, 

. cLm> .Njl (j ^^All c— jJLS Jj*» 

^^jNlS' <» aJ j-^ 3 a^ oj® i 

. K. . . Iaj cJ^* - 

aj| t*AS”® ! ibli OjjjJ^ { j/^ j*-*^J 

i y>^ <. a£ y>- ^j_P ^_>AJ V v^Lj^-ws^tJJ aJja^>J! aS” oU l La j y>^ 
. K41>sJLHj aIzSCJU Oj^jJ^ 3 ,^r >tlJ ^ aJ aS” y>u Jj^j 

AjjIJLo JJLpI l AA>ljj ^a® ! O a twwj>uj 

^IjJI eJJJl ui I JU JJ* ^Lp 

4 (a-oIj A jL>t^oJl e>As>~^ _ ^ ^JwA) h ^a>L^9 o- -L>-^j ^>jLaj A»J^i_<»Jl 
jl i. A ; AjJl! ^ww^vJ>- {^C,\ (jl . 2 71 ^JjP A* 0 h C**->Ij ^aj 

.JlS” l)|^ t ij J*£ A^Lp ^jJJaj C ^cJj . . - h s sLygJ ' 4j% 

aJ_p wh j.q *s> cLU^ ^ L*«j t £ys**-*p ^J-P AjjJ 

If! CaL>-^aJ>- (j| aI^L^jj) ^jJz-X-) ^9 <J^jjjj .(Jjjjj 

^_A iJ^U L^Jww) t 4-ol-Ul Oj^jJl L,A,./? ; 

. ^ Aal^J I Aoi^iJl ^y 1 1^1 iJ1aL^^^vJ>- 


^A ^»c^>lS3l o| .A-uIj o jA Ua>“® ! Ojj ^ — tu.Jsj J 

^-A A^P 0^oJj>t_) Oj, »OyJ* j ^aJI A^wsj J Li ^la^oj 

^2_*J J jjb (< _ i 5-Lp OljjjJl j^stg-.!w^Jl 

• (( *« . c£j^ ^JL^U o^>Ip 1$Jl p ^jilaj j .*^UaiVl 
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oJLa .jJ O ® 

. 43 j Ixji UjJ^Ul J-& 

^JLpI . . . aJI UcLa'il! { ^jjU-3 ^LLpI wUL^-oU ^j-A 0 

?oU j-UJIj oLijj ^Jl 


C P J .,/3.H ^v. : >- C 0 ^-> ^_dJl ii)l t Jl^UL» . U-jU d)^J ^«Jl • 

w>L<»-w^>tJl jl . La>I O^j^UIj 3_lp A-o-oij ^lo b ojj-i 4J 

j}j .olijjjj ^ j-JI s w-^ ^Jl Zj W 

ojj^ L$J tolS’jlj^JI ^jJLlI (Gluons) olijlUJI 

4^j^L>UI ^3 oAp-j jU L*Us>j t 3-kP aJjJc>3 

. L^lS" <jb*kP <Ub 0 U A^j^l>sJl ^j2 

)) *. 1 -wyra_»J' ^Lp ^1 (jj3 0 J-^ j-^Jl L 13 •yj2Jj 

<* 

<jUUl j-sjjJl ^A I J*>- 43_^ 0 j -£U^woJl v^U^wvwSxil 

ojjJjj <p j jjj Lfi5 <. oljjjJ ^jJlj jJj ^-J lj o>Lij 

w->LSjl (jj J UiJAj ^Aj j>x^S>v-^0 3.AP 1 — Q «/? > <Lub 

C-’Lj ^-Jl J ^5U ^ I ^13^1 I OJ-Ul ol yj <ZJ L) (j^-^U) 

^AjP .^A^ l 3-1-P 1. <3.,,/7 ) 4^-ulj <*jb 0jj5 I4J t oL) J jj ^jJlj 

. « j J^W« J*J UJJj 

^pUj iiLjb <• 4aa+&^ ’ ilsli <j_jj 3*3 1 ^^2 

«n!^I j J-ll ^-*->*-J ^ ^3 i3LjwA 0 <. 

t C-^lj JJl 4 -oLi j^S ji ^I>- Nj cUlxj I^^j ^0 a5w>Uwo 


_; — 3! WZ :(Weak Gauge Boson) = W t(Wave Gauge Bozoa) = Z (3) 
^ j (Weak Force Field) ^L^waJl s yi}\ Jbf ^ l»y>- y^p\ : 


J_^ {jA A^j j 3— i.1 ^ J l £ , 


,1 U oli 


.jjjj ^y »— jj 


Ji S j^U JL- 




ciiSUJi frbjl cj' 
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t ^ y^j ^JLla ^ 4-^-*iLwv*a «1 ?^j2j>- y<^s> .il y>xSj oji 

. (u^jj t <- j5” Nj toi^ 

* <* f 

4jj>Jp jjOJl Lo_5 c Ip jli 10^5* ,.l r <UL # 

^U .X^wJL oIJjjjJI 

J-^J ‘•urr’J- 5 ilrH lSj-* bl '- r -* )) • Ojjj-J' £-;bo'j 

ci.Uj Cui> ^_iLSo t 0 L*J I Jju i^r^J J^^\ 

j*_$ji L*5j .5 ^iliuJI Jij> LgJU jtJj<J l j- > *-' -b — » ■> • • 

JL>mJIj iLjL)^£" SlL>«-4 jli tklUi 

■lSS *^ I ^bj^S3)(l J* (j^S j-jUj 

|j_fc o| ?OJ-S” /^_j I W ! Ojjj_Jl oJLS c ol~L& d)l Jl*_>j 

<1)| • J-& L^-L*-$ L« <1)1 .OJJlLp 4_la_}j ^J_0l jJl 

<l)Jj t(JLw«j uU^>) JalJ oU^*m> Jj>-I jJl Oj 

cj^L-J <l^Lo_p d)| .jj>-1 Oj Cj-' 0 ^ ^ . • .<o l »/? «,-ol ^Jo oil j-> j-flJl 
. ^Lo^-Lo ^ jiU 2*« (^s'k j-^ 

VoL) jjill • 

oL>t*lJl ob iai3 ; <UjU ^^>Jj 

c-jIi j-jj o j-^-^ (_5^^ t (ji^>-S/i ^j-s* v ^ji 

l g *mA> . tt . . . (Gluons) oil j«wL*Jl J^Ljoj oLJj y j-jJl j 

. ((oUjj^Jl -Ojj^Jl Jj^> 

^J-P JOj ^3 tolJjjjJ! I dy r *j?Ai\ Jj-^j 

. ^y}\ 
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oil yj oU j jj <jl • 

wjlj^ii-p jj (JL- JaLi L^Jl*. ^J l c-’L^jl j^-^JI 

?(Gluons) 


^^j-^-j.0 t y& j£ ^ O^o ^-»Jl 0 y-~° j —^1 




oLS" j\ jSJ \ j cjUj <jjLJ j-^—* J-+- 0 -} i jl — 3 c L:., > # 
j .oUjj^JI J^U d^b>- ^ 1 $ », <q « ♦ Jp'Liu 

oU oUjj^-Jl ^j-o J^iil (jt j g la i lLU^ 

?Liii>fc« l***»L*»l »»jLgo ‘■—^j ^ ^ bal*J j?\jS\ 

* * 

. ® L* j*>- ^^II Lw*oL ^-5 kj y^ d Cj^-9 ^ * dooj’?^ J y^y 
CJjl M . odU djoo - ? - ^ aJlaL>eJJ 3 l ^3 o C - 0 s y\y 

O^^Jl I j-4 Oj^ J_>cJ C-> L^_^wJ>tJ I y0 ^pjj ^^lp y~~ J ^ (Jp**- 4 

t^jy" cLj>- Jj L>-A*}b5j 1 4 — > jJJa-4 Lo-A^Ad* t 4-J ^JJI 

^jj (.v^L'jjjJl ^vo jjiCJl 11 a Ji J^''> J> <r^J ^ Jj> 

. ® JoU yj* ^ y>- j *Aj ,*JL*J| ^Jd>«J ^cJa^* *> I ^ c <LvwJj CJ3 ^Jl 
*. JlJL>c_U J_> Jo>- JaJ>~ ol J -j j c <u>e_PJJwfl Ojjj-Jl OJ_> j 

if - 

N ^5sJ JS IpUaSl 1 4_o-JaP j <lLL>- 4^J|)) 

. ^ I *— J \jjy a tJ-^Lp J-o CjU^wO ^Olll t <UP ja ^^-3 ^ ^ } 

?i^PjLa • 

j«5oj ol LfJL^I® i 4_Juli o^-'Ls j o c^^-ojOwl <loIj 5 j-^o 

oL>-wwj>tJl jli t dJJi L^J-pI la: y^j •J-*~ 4 -» ^ .dUi 

. ^5 _y> <• olj ^1 OJw'lS” oUjj^j t o jJ*-^z}\ 


L*_Jj c IjJ ^«j ! c5^i ^° cJ^"^ I ^Jjli Oj jj-JI ^ 


bo- 
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^33 i 4_3Lb Lo-AJ 0 y^-> jl i cL*— jail j^jLiiJ 

^Ju ^-^-3 t o jL_*_j ^_>L*-oJl o-La Ju j_>iJ 00 j I U> I^Jj . I j_5La j i <li 

. «Lib^)> :LJ5 Lj t«4XJl5LJl L**Sj|» 


.lil liSL* • 


S* ^ — L*_> ,J— a .’ j\l^)) ! A_l_jli jjjj_Jl ^_iLljj 

. k ? LojL*-a LlL>- ^3 L^j ^L™j>JI 

^ ^ • 

iJl_LA ^-^j-3 ^jl Cj^ zl-ZJS taj .ii ^ L-— «j>- 

^3 iijLJLi jl L^_)L5LaLj jlS” ^-^p jJ ow\_j -Jlp s^L<»ww-vj>- L^jTj . J->- 

^j-p OJ->*Jo C^S* ISj ^j-SL) J t IJL>-I ^ «/3 a j N 1 1 ^ ... a j <LlL>Jl 

JJcjJ LoJJ-a3 i j^jCj j Jj>-I j « A j>^>\ jli col jj olj j^^-JJl 

£jL> .L^_Lx«-*0 La -L?“N L>- yx^^Ji j y£j /jJ C LlL>- C^U yJ* y*A Jl 

. « jlta j$Cj jl IgJUij 


jU ^ y l~L>0 l$JuP Jj-lJaj oJlaj t dita ^Sol l*Js>)) 
4.^?L>j| o-La)) ; jjjjJ I <JLAl>tifl o-*->L t <w? j j-j-ll C-JU 
^a> ^^^Lp ol5" .4-J-^Jl AZ**S y j j_£j| 0->sJw<3 ^l)l JawaJL ^A 

j ^Sw l 1 LILptJI jl i ZLj\j y~* j*SLl\ ^A ^Jl tOlij^I^JNl 

I jjl A^S jjJl jJJu cLL-AJ j^ij j^J 4 olj JJI l_-w*-sA-ll y* 

^3 j-Ll Ult 4 jI .jjLjLpI ^3 £-*£? t A.A-A>j| ^3 ^ . LaI ^ yJl oJLfiJCoJl 

I -La jli t ^ajL^->Jl o-La j^3 w <* o^-jJl Asr-y '^J j3 ~ A j 2 -^ 

jl-3 C^w-_^vJl jl Ojjj-L^-J Oy£*J */ j_5LJl 

4^3^! 4 ^ ^ j ^j-1 j-LLpjjj^ 

. <L^— *> j- 4 iiL-A j j-^ 


cill^ ^^Lp jjjjJl 


. ^wO-x>_o«A 


)) 
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jl J jJLil t >r 1 1? o^jl Lj ISI • 

jA 4*JUl 0^y° ^-a)1 

i* 

( j^ r L*J C-L>- ^\S Hj ^j 

c l1L15s>»Ij J? % >\_^Jl d)j^ * Ojj j-^ 

. KoJjU *>L L-1JL5I iillA oliLo ollJJl .^iLl^j 

UiULya-aiJ UiLii' U5* j&j* ^1 . L < jl<ws ^LsJ (jtS' JJLi U-^>- # 

jjiJI ^1 p o ^3 ^JJ 
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■ l7»t 


La o-lli c. — J dLL LSI jA J il jl • 

. pULUI l-XA frl jA-l ^Lp (jiliwl ^a ^Lp I . L^moLi 4*i p ^JlJaj 

(jl L-LLp l-^Ij - C'LaAJl 1 -La t-\ j>~\ ^yplji jr 3 

[ j^JJl <Ujli 4 odjliaj ^j2j 


J^A-JjJUA A o . j P JVJ C-J *£j jJjL ^_gjl Ll .J^il IJla Ja-1 • 

I J-A ^ c ( j- 4 fl > jL&j 1-4 di-taj <lLjLa 

L»_Lla^> LpjLi <4 .,/g a oljl j^-v^Lo o.ij_*Jljj t ^-*- j 

g-lsA^li ^3 ^jLu <L5 J.ya.11 L LO *-« J 

o jjLj l*iS t lilts' jiS'SM UU20 j ^ ( v J ^o ^-IjlI I j 

jL>t-s< 2J| ^3 «o! US' Os-*-oJ>eJ^ i llA 

Ol A j oiUJl oJ-A ^jS> oLLi ^iJl 0_oL>fcJl (j I ^t_w>t-s^P ^J-A • 

?l*-4 dLAp 


Ld l l ^ . U ! 


y.^/1 L,!.Xj ^Iji 


JujJ . 


^t>w5 


~\_>-l 1 t <oLj>- d>J> ^jj- 5 i j- a I-Oj (^jJl ^Jjo>Jl 
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jj ■>/? >o C _3^ ^ >s ~ 3 ^^^oLaJaj L) iJpljbJl 

L^o Laj j^*j ~b>- ^Jl >- oL>Jl ^3 cl>ejl Jp 

?!SLJ • 

C C^J jjl ^OJ 4 ( j-*-LwJl ^sJ*>La 0-L& 0 ^_oJL~o| 

^-SCJj t L-*-wi olj jjl ^oLv2jJl £t_w?1 JL43 t a_Lj Lo.ia.1 I OJJL$ 

1 y> ijr^ J J^r' <>° ^->^5 j^i L* 

t \ 6 ~Mj L> <JpJ_>-l *Lo*jJJL)I *Lo-^*Jlj 

J . j^<p Q* y2-LflJ t ^jLLwJ>oj 

.LoIp <J1->!jAJ1 cT° ^ ^ L-ygjJ 1 t *C->“Lw»< j5 ^-oJ^ ^j2j oL<aJl 

•£fb 

L« ® 

. Lj <jp!Ju -Ai] 

?L^j jl^>- <ww^u c^>tA ^Jjb • 

,J>ljj>cJl *• jLJJ ,i3 ^>s_oJi <^^Jui}\S C-->^ 

?Ol jiil f j*i ^LyaJl L^sJ Ojl>- Jjfe • 

L<»w^v^j>«J \ 4-5" j_>- (, tJplj.U! 4_P j-^> <\j>x-*JL} OjL>- 0->c_~sP^ wLfiJ 

(jl j cpIjaJI c. j 15 ^i-pl ojl ^>tJl 0oL5” L^Jl^3 c^w-^I 

^1—! ^JL^l 3 jJl .ip j-wvJl (_£jJ Lwv_a ^i_P JJjL5 Ojl jj>Jl 

0->L£ L^-jV t J_S" j_oJl j/^-a oLa^~p>Jl j olj-LJl 

i^jiUnJl O^Ljl C~*-aPxJ LaJJcxi <. Jj ^Jua CJ _lp APjl^JLa 

.UL*-s l3 oLa-w^v->Jl oj15" II! (.wLJjIj ^ jS I 

. t ^>-L^ l5^ «. I-X^a^ • 

oLSba a- ja-s^- i l I-Xj 3 1 t L*-5lj OiS" iJl^ 

(1)1 LjwLftsL^j 4 OjlXa a-l>tj*y! ^3 cI^Liw«-w^rJ!^ C-^ljbJl ^wo->- 
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Ij tjjAj ^ ~ C-OwLJ 4_ljLg_]l 

. ^1 ^oVL 4 j1jjJ jL^>-| 


(Angular ^ j I^Jl £_sJ_)l J d— ;J_>«Jl li-ft • 

^Momentum) 

J*>U- L^j ji ^<>J>cJLwvJ LjAXP JlJUJl ^lp 4j>*]yia JjL« t Jjm 

U — i\Ss>*-a ^Jl <tw^jJU j-a\ I 4P jA*xJ Lc* L^jAj t — jjj>- 

( jA*j <jL/3 l ji |^_! J-43 UJ L r^L<x_>tJLwo 1 LU-*-3 ^j^AJLw ^j. 

■<Jy~ j'aJI J> c-l_>>-Sft 

\ ^£l)l JbA • 

l)I 1 4JLJi?tJ! AaJ .^_*j 

^A IP 6 ^ ^AP *■— < 3 « /3j d)jj) ^ i3 j ZL S*^ |»lp t IAA 

^LS” ^_3^*_> Lyg jl | ^ ^ xJLoJl d)l jAoJ l k^-wwJl I Ju^j C la A3 C 4»jLJ> 

.Ll>- dJUS 

iiL-A (jLS* taj, " lAA ^J-P J ***A-i 4A-J jJLj La j| J-Lo • 

l.\ t4 >w *5*1 jS' j! jj*-l ^jjL^-oJL iiljLA t 

^“^P 1 >— iLA ^ ^MMl' 

.iiii jjfc A^bJl 

A*j oA>- liUj • 

^jJxJ t AjI^As *U~a oIAS” ^XS"! ^jj>-Lw*Jl ^x-y^P I Aj3J 

ajI jS LJ 3***-* 3 L^pIju ^3 Lu jj*3~ sa»I^ t ol wsJ_o-p -uoUJI 

i^_A 3 J-O ^3 4 iilXA oUiz-ajJ La oL^2_aj Oj-1> ^_j ,4j£>~a 

LaLp ^j*2.aJZ.) \ ^ L5”L-vwa| t <L3 jL>- 4 _ L- »-P c-Aj ^^_3 ^ ^ ^ 

Oc^ !_A-5 ^ 
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lit* • 


j Si clu i_, ^3 ojl JJLl 

oli jJ J ji ^ 4 J_*_^Jl d->lj3 ^-i jr^ L$ O— >LS" 

4jjjJl LaLo-pI A3 4 ^3 ^xSsJ^ll Q^jLS' .03 ^_>c-aj S^-U 

,<lJL>- (J jj>^l> o-jLS” L^_lSnJj 4 w>Ljjjj aJjL>«->5 ^ jj>t->j 

1_L) J_A Lj^a .XLP <Lol 4 j j_<»^P J jl.«.fr>l 4-!L>- ^3 L*5” _\Jl3 4 4Jw-«l 0 j£"l ^5"j 

L 2 j*> OoLS” <i~> L^-wwj>cJ i ya *j>- L p^y lj v ~j! ^*J l j->l 

IjU j ,oJ_JLj OjL>tJl lajMJl ^a ^JLsI jJLoJl j aIjL^J! 43 II 2 JI y* ^JJl^j j 
4 jJ^\ j^^Lj ^ dUi tiilLAj Lla tcJJ L^5j t^»jj_>JL wUi 
3 ^SsJ J j^Jl jl *jj>Jl y*^ i J^S" ^3 dUi oi^- Ub-^l j^SsJ j 

.5 jUJl 

?liU • 

JSLiJ ‘(*_^4- as <_yH J>*^ p ‘l5j>> 

^ 3 j .s-L/a^Jl oj y^ 0 J^Ilaj ^illa^Jl A 3 U 2 JI CdlS" 4 ^ jJlJ& oj^> j J»S" 

j->«-> 4_Pj_9wL<*Jlj Oj jj>d^Jl AjUaJl o j~S C-^Lwo-5" iil-LA O'-jLS' ^3 1 jJl 

4 wL>- .J-*-ll ^ Ug -n ^v ^ J-$LwH l-i-Aj 4 J^^ ^ 

yS*~J <-J j>- iiliA ^£3 4 1 Jg-*_»/2 4^J_P (j jA.Uaj lo lj_Aj 

0 

jUioL) (jjJJl 4 doL>tU -L-I> 4 ^oJU^-a &JL^£- 

odgJ ^5C<wj . i> j*!>Uaj ,N yi (JjU>*j ^JJl £'L*d>N! Ja-JLvsJ ^33 ^JjlJLa 4^15" 

.Ia>- ^JjLa (j jSo (ji o jjsJl 

Jl>- ^Jl 6 jaJla 3 ^.aJI <uik^jl 0 y}\ j ^5o jl • 

?lLUU- aIjU ^ ^ J\ ^J\j 4 j~£ 

Jg_x 1 1 ij| .<^o 3 L>s_iJ Lg-iJ^>t_j Ss>- ^Jl aJuLa 

^3jJ 4 A^j3l>tU ^li>-|jj| »Jk_0>-cJl (J^Lrj ^ J-A ^>-jL>rJl 
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Lo jjl j3 j^l L»j SJLftLx^o 

.C-jI ( j>* », >jUL 

. - . .ft j. kiJjLS"j .iw^^xJiJ I j-~“ i jJJ lijjj-i jiS JJLl • 

.(jjlia (_^i i*~4 {y> J^wJl ^ 

^-9 (JLo jJl 4_*_>_JaJ_! L*_;J J-Ss-wJl ^-9 (Jj_^I_lJl jj 

?jSn sjb^« jt^ ji uij* J*® 1 ijl* js" -i*j j • 


<_S-u 


<Lw*L^x^fl oLL-^Jl L 4 ^ ^ ^ o^L*Jm *1 ^dLpl la 7 .iLj ; Lwj • 


'iJ 


% 


ilDS viJjLSLaL; ^Jjk .^5" IQ 3 x 2 ojJj OJLjJ 


Os** 0*“4 

*s_> I Jl-A jJ_Aj 


0 j-^Jl ^J>tJ>- ^j-a 0 yj# 300,000 ^Jl j->*_> j-^-S"! 

,(_£jJLJLoJ| ^ 3 j-o c_aJ| y^SI j-A j\ <.<~^>J^\ 

■Ji* ^y- diJ 3 * &u 

oU?l jJl ( j-a j iSc-L-s^ jL ^13.3 ^3 O JLaJ • 

wJJi j.*,m,Cj wJblSvaL Jh£3 C 10 x 4 


llJj>-l . ./? a Jllo5 .0 ji <ul£l ^_3il ^A *L-s^ 4_o-LS' jl 

o^Ls^j 4*<»»S' ^^ULo-j 1 4jliipi Jl 5 t^bolj ^AJl 100 SjjjL ^jL> 
^j-« J-JLij 1 5jlJ| ^1 t Sf-Lv^l jJlS”! Ul *b\j 4jLa 

.dU3 j^JL> j .6 
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Lilj viJlj .Ijl IJl^A • 

^Lf- a ^)LJ3 Jjl ^1 a j g -"■ ^' ^Jl ^>- ^ jjCL~~j |Jl& tj| .^Jj>-I 

•1 S JJ^° O-b-lj 0 jji Jjs'i l L y\jZ**')l\ ( _ s kj>- 

?illi lA^ 9 t ljb»- OjIp- C.JiT viliL o ^S”j • 

ojl y>Jl jj^Jj -^rj- 5 15 t53^ j-® <_/ 

.4s>-j2 6000 £_l_o t (jL»*U j-&llaJl e-J_>*Jl y&J a ^> r ^L p 

SaUJI <J a ^_: »-L; 1 g * ^ 1 - ■» jJ 331 U II ^j| # 

?dUir ^.Jl .asUp 

.dl!jS jj» Ja-I 

^jjXAej t jaSUhJ! JiLijJ i vlliL A3*S ^3 1 La JlA 4 ISJ • 

? yw»( JS" ^»r..i^ij ikSUl ^a IjljjLa 

( J^* Jjls! LI . cLLaLl) ^ 

. L l aSs o ^J j jj 150 ^1 ^>- fc ioL 

I ? Us» • 

• . c J-5 ; * ^>3 ^LLl ^* pS 1 1 O.XA C *w3^1 1 wXj2£ 1 

LoJ j— ^ £'L>- J'**'*^ fc ^£l^Jl L5^ .LapLi^LwjI ^jLSLoL Ajl 

jj t (_5 j1Jl« ^ 3i_b iS y>c£ ^}>\ ^S\ jS A-il^-a ^JlP . o JLiil 

i -jj-*-!l ^tAiaJLwo^/l i Lx-isj t ojLL-Jl j5j A_*jI j-ll ^LoiLa 

.jlj>Jl 1 -La ( _5^ c ' (j^ ^ i_y® a 3J j ., ^3 -aJ I j 

( j^L«J viJjlj lljjl Llj .<wp1j j_ 5"LJL dJisU s jlj Jb "il • 

.A_~i?LJw 3-jli j r aj\~*z>- Ivijl 

jL»t_a L^J jjJu c-L— iVI ^ la «-* jl j-S 1 J-^ t |»-*-j 
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(Jj • 

dLL> LL-Lj Aa-waJLi L« j^jLa 

LLba jl 4<L-3 jVI ^-£o ^53 Lo3 4^sjJL ^j^vJ j t L^J lS’ 

<1)1 .J^*aUj3 ^-uL> ( ^-a ^vvw-Js? L l*_*>J I (jL>*-oJl 

^AalS" Cpl^jlb aJjLa *UjL j£ <Zj\j>- yfi ^—»»Lw*j| l^wmJ 

_, a * fr c- 

( jjo ^jJ (jU 4 L-^A?tl*_a NL^s-a ^Ij-a^l (1)1 L*JlA?J t A^jIj 

f> * 

. L~wA?L*-a *)j L^d 

? ^Sli ^ u js' iJla Ja • 

4 ^^vA-a La ^3 L3o 4 <W2 aU A? j-J»“ iiLwfc .-Lw>- 

{ ^a>- o^L>Jl L)1 ^AjLa-a-u <3<AJ1^ t^Jw^LL) L)1j^*~^A 

.JyJas ^Ip ^yJl y> £jJ\ J^-ij c^' 

.O ^Jb C^-*J • 

A? j-la_p- Lp owLpL^s 7 ^bS" j^-> 4-j2jlL> ^_isj%Jw^Jl 3-®^-*'-^ IJla 

*£tj* olij*yi ^a-^j ^3 cLLLLiJ ^Jl 4 JL>^*J! 

a 0 g, 

. Lbij Lyfl^ J 4.W«J 4mUiS ® 

o-iLS” L_*_<J> I (jL>c^JI A? jAajs- o| .4->- j^i 3-' 0 

^^JLS" ‘U-w 3 ( J-C>*j 4 ^>*Al^u jsS* ^JL ii J*S> ^3 ^JL) 

.^?>tAL^u Al^-vS* ^a 3 Aj^-£ 3 4_P ^i_P 
^w-uUbJI ^Lp olSw*<Jl Jla • 

Jl>tua A? jAsi*- ^ijLLji oJl£_ 3 4 ^iL3 jS yjo j£\ Lg.'-d .^_*J 

3L>c-oJl 1 Aa> . y j_>-l ^3 ^-A>cjJ b j-*JJ <aAj JJ_P J 

^Lb 4 _*jL^ t ^L>-lj> ^A ^ALlaJl Jjj>tj (3 jA-^ (;> _ 5 -ww^sA3 LJo3 I 

f. * 

^xJl obLoJl ^_a 4 — All L*Aj ^P-U (3^ 
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U>Ui p\ jju- ^ Ja • 

JS\ iilU j»L~>-^/l ^ ojl .Li'tJl jj t 

«* (i 

ivOaS* Ld^ ^^JJ| C**W*l ^-‘■M.^WwSJl ^aJ' ^j_ t ® 


J~LJ d j-w^-3 4^pL*di ^jja 

. ULL-u 4j j£ $ y * I J cJ^UaJI oj^fT jlaJ # 


^ C^I •(*•*-» 

. *L*_do^ ‘w.y2^ o^L* 


? jj 5 > U 

JiLL. IJjAj ,>rr\jj>d' tKp*^ • 

.Jjj-^iJ y Jjjua k^JliUs £io 

!I-Aa- »^j-« JjUa _ja t UJl <u«uJLj . i*j. !.,/»« jjil it™?- • 


. ^^x-vS 3 

^^L-A ^ 1 J dJ^>*j ^1 liU 4 dJi ^^Ipj ® 

^3 jddw<3 JSwj jAl«J b^>- l)Ij Alls l» ^SJb dJ jLa JbA 

?£jUtJl Jl £-3 ^j d^lpladl JjliLo J>“ljJl Jj J-stj io^L>-j 4^1^-li 

.dUi yfiH • 

( jJJaJ l)I Lq^S" t(^l I ^jp c_d-9jJo 

AjIJj (J jSJ 4 J^Jp frlyfldD 4 j-saJI 4 j>xjIj doL>Jl t <u 1 p 

.^pljJL d4d Ji j jS\ (_$! t^pIdJl 

! ^31 d)S ^ Ja>J! id- dJl • 

Jalj>«Jd 4^_d>eJl A^iUJi d)l_ .^j| <UdJL> ^_JaP * ^ lJufc t 

. I Aa LgJu^-*j 
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ISlo • 


.Llilj 4JL>- L^fol j ojuio L*-a L-LJj 3^1 

<?bU • 

?Jaa-!>L> bio .^jlb jJaj ol y <bU-*Jl dJUb 

.ojl lib* Jj 'il i f-^ii iiLft • 

4_ojL>JI l_LJ loJ_L*j tljl ^JlLo .e-L-'i'bh i]LSll?- > yi 0 } 

.bL-L* ^^-Ju^Jl t l*-o L^Jb ^ j) » b ^ 1 1 * 'Jj>u <tvJL>sJl 

^ ul • 

^sflj C~9jJl jjj-o ^o t *>LJ_s *>L .., 1 ? a’i jbbl ^jbl oMlj 

I j_oJL«^o (JljLaj t ^ lb Us>b>t_o LJL^ La j_wLjs (_jjb j* 

Lo-Sj i, Aji^j l jl « g L yo ^ jj * 1 - g 1' Ij-wJ . jl g -.ip I Ml 4_£- j) *&.>- 

ys *^**. j ^J»P lb_& ol ^ | .jJiLL) .llb-A a_o^L>tJl bl^ iC> 

y> as* jj**j i^\ ys>~^l L ^»r la . .. 1 ! ^1 _P ys^-j jJ^Jl ^ b 


?jlg.vaj^J bJJJl cbli t cW>- 3 s j ® 

• Ijb- 4_^oL>eJ! ^i-P 

Jbu taLoj • 

L^-iJwP^ 4 (_£ I ^gL>r..lg...*) C* >*J 1-4 j j-1^ ( ^J>-J 

^•LaJL^Jl jbJb V < u . b .» LjLij C a Iju^Jl yA I^La ^Jj& 9 

•*j* 
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■Ojlll 


(1) 


(Betelgeuse) v, 'Ojjo>Jl 
^J-p Ijpli <1) ^5v_i 01 OJ-J-pj 


IjIp- Aj yy <J J j>zSjj h- -^U i 

0^53 o-L* -\j-p .3000 o-’jlJL} La l^L>- 

0- L& ^J-P Ji-ij £jUJi O^jIj ^JlP-VI ^JlPJ \Jsy 

. 0 J* 

4jjj lxu>-^ ® 

^ °^ L -’ 

»->- 1 (_J*)Oi_P . A-o ^Jo>tJl 4— $"^_5dl 

. ld>- j-O-pO Aj! ^lp Ao J J 
. L^j>bJ>- jS\ j ^ ^^5* 

iiu • 

1- LUJ-S” ?L*-« O.L.-aS' i)LSOj>-l ( j_p j^>*JI oJl* ^SJui 

^-> ojl ^>cJl -Lj-L-Xi y ^LgJl ^o 2 j 0» ^Jl iSy'j- 1 * 

Aj>- yA (jLoj! ^J-P 1 -La^ .(j yj j-SOl ^J-5o*X-J J Lg_02_j >Aj 

li*>L*-P J-5Lij^J t ^y^jl^rJl J*>0>- ^joj 

^^-^*>yjJ (. 4_ij>- j_oJ| 0 j_A ^3 ^-SO-S” j5 01 .|jj>- I yyy$ ^-o->“l 

. 4j>-LwvOJ ^vlo 4 |jJ& (J y& 

?0 (J^ mS r ^ 0 j^i. Or^ 0^ ® 

.jiS’l jl Jil fcONI yy a^ yi^. 4-~^0>- 

yOS~JL*i J Jt .jh ^U J g ^ll J 0*1 jJl iLwO IJla • 

• • • l^I 0.*^ (^i Jd^*" ^4** 


..ljji-1 iajl ijULl ISjS J (1) 
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0 Jjj' 3 . ^Jl <L^vjJL) J 

1 o jl jj>til JLw«jj ^>171 L*-Op •* jj} ^-3^-— ^ i o jl jj>tJl wLjJ^u 4jI<_lJI 

IJ-ocj .iLOj^L; jl J j^_>-jj 4»^jlj>Ji Q?l a . la ll j^oJ^wvJLw^j 

LLflj J_ft 4 0-3 ^Jl 4 LoJ>tJ ^ jj c- 3 ,4 ^_)^L>eJ| oLiLa 

^o-O Jl ^Jl ^.^ll cU_a ^Lt- • lo>- ^ l_L>L>t>3 j ^j^JJl 

M lJub jl ^_p ^Jl ^_Lp t (Planetary Nebulae) ^-JT jJjJI 

oUJl o-La i 0-3 jJl ^o-oJL 4_<i^ J Loo ^l*_> 

J-JJJLj ^-3 ^UVl -LpL*j c_3 j_-*> J 4^j_>oJ1j OiiJl J^b 

.pJ-jbH £-oj>- ^3 4_Jlj o j^o Ju Jj>- ^j>o 

? * 

o 4* Ja3 U X>- ^Jjj j^jJLSjgj O 4 oLgjJl ^3j t ISI • 

.dbJbS' JA 

jJJUU j ^J ->^' jJ jJ->l jl Lo-S” kji-J j .AjlgJl ^3 4 

.1 jjcoJ ^L— 4jI la A3 jJJU 4 ^-lL*Jl I-0 *j 

iiLLtrf taUj • 

jr* f-M ljM ‘u&. J 5 ^ 
o-La j| ’^j 3 oL^ j^Jlp ^toJLLI^I < l 1 % >L>“ ^£-iJlj <. j,-. ,x...^ig...ll 
.j-lSl Ajill? ^IpUaO^L) ^wwJ 4 ojl jj>- ^J-SoL> l ajLi 4jJj>^ 43 U 2 JI 


cr^ 


Jli 


c5^ i^-^J 

. Jl ^1 J< ^3 £il ^ISJL 

?Lo^S j,oo Jb& • 

<L>-1 <— 3 4 * A oJl t^js+JL) ^JL-P 


.(J-L*ll jSl jl ia^» yu ^j.la.»^j L— — j Oj-x-^s» OO ( _ r -OJlS’ (2) 
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ll OslS" 4-» w ^5 ^jJ O ^ 0-9 jJ I £aj .lOJL9 

.3^-u^l ^J>sjJl ^-A ^ip 4jLLlaO*> cjL/ 7 ^Jl 4 6£*}j)j 

,<L^jL^ 4Jjl^ oL^J 4.0^31 4 jL^JI 40wJ L^j IpLJatl ( j^Haj I JlA # 

^ ^Ap t 0 «/ 2 .f 

... |^-Jwi-9 (^£.-Uj>“ b-5" 

. oji 4j U^ loi o-S* j^l j'bll • 

Ij-A La 

oUmiS'I ^3! oJLms> y ^ yj Lsjupw ! L-j j_aJ oJU I^jLS* • 

^j-a OaU^ ^->u ^Jl ^^\-o-P ^-9 ^Ol 

■ {{ J* J * 9 ^ 1 J ^ 9 5s **~' 4i1 <^~. 

<^>-l (White Dwarf) ^^S/l iL>- ^ oJlS 

USUil p Ji <ul Nl t (Black Dwarf) ^ys]\ i^.S/1 j~a-* 

.j»j»cJl jL>tAi)/ l^jli-L^I ( J-3 

cfJUl^aL Jjt • 

Zjr^ J-f 9 (*-^ ^ Jj^- 33 l5j' 

?*JLj jl klLip 

? JIj~j Jj> ^53^ .J*iL< • 

.^lj 4 Ioj>- 

^£31 ^jL^J-U ciLl Jjt • 

jl (jJ\ ^j£S y * (Mercury) ^jUa-p jl 4 ^JaJL 

3^0 4j| t jJ>-l J^Jlj*Oo 4j| 4 £_9 j_a aJLw^ ^j_a ^.S”! j_A 

o jOO-o J l ^j_)LpLa-^Lj j^JisL 9 k_3*)Lp ^wd l)I lo>- 
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(Venus) o j->*JL) L^lJL>- lj j^~s» j^Sw^j 1 5 j-JuL^a 

•* p ** $• 

!*X_>- jL>- ol N) 4 L-> ^.JLj ^ 

^jA iSj-^ J-^J aJjLp 0^L<w <U-^j 2_> . p«^L>i jLj^pL; 

, . . ^lliJt La j\ . j^j^^Jl j\ ^_>U 

.^jVi • 

j j-5o jl jlSLaNL 4 I J_>- <W?L>- 4 ( jj>jVl .^-*J 4 oT 

^JlS • 

^)-p ^ wf. L j| ij*. «:>- to i^iLjL) ^ U-o L^, -> - 

. L^j 4J U 5L o ^-^1 (_5^ *■ Lo y^ *" *■ Ul 

.o j~£ oLJiil Jje p ^jj^li j^& jl <w***^ll j-° ajI jJuj • 

.^LioNlj jUJLi (J-*-* 2 -' 0->l 

?ijbJbxJ j^£j jl ^Jjl^-aL • 

lULJJ^JIj ^jA /^ut>L^Jl ^_sMl j_aV I Jjj-ijLwvw) 4 bw^»- 

^jA L^yjUj <L^>r .,^l(J 4^XaLJLwO ^JwoJ>-I ^Jj>-\ ^jkj 4 ^s^2_>tJ N ^l!l 

L^jI 4 ^*-^jL>tj j ^jl^jl ^-SL^S” j-S” oL>«_)Lj L^_)Lp13U-jI 

oL^Jl ^s OoLS" ^-5c^-a jl jj-oj .JL>j>iJIj oLpJI ^-$L>«jl<>j 

.*U~Ji ^ fj^^l S'te’ jr 4 J^\ oUjla ^Ip Jp~J (jJj 

y lM u*“ 9 

N 4 4-ja.Aj ^jl-La *LLj ^^-3 JjjJ _ 

^-SCJa_*Jj Oj>xJ 4Jj jJp ljj_flO Jjlia^j ^^2s>zj 

^3 j^PtJl j ^SLU j N ^-Sol ^a 4 O^J J-u ^Lp 0 j^l ^Jol_2 4 llajlj 
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0 i-A c Jjji J->-l J^V J • 

. aL^S*L ^JbJl C«Jl^ llaliaJ ya ^jlj 

^ C-A L Lo C l, IwO wA_^J 1^ C l_^ — L_l_S\_l A-«-«^ ^ J ^ 1 /y_Ss— ' ,5 0 1 _ 

SjJu ^Isl oJ-S*j .wL^Jl ^ 

A-wa-S ^JLLo ^->&j « l-i-A L^j _ >*->J - j-SLsl ( j^l j*-l L)i 

.-Cp^ c ajL^jJI ^3^ ^ aJ-> o y$ j^j oUl aJLLa 

^ J) ’ i J j — 1 1 ^j— a A— *_9 oL-o-S ^J—S\_JL— > t<Uj-^ A_i>- j—+y& 

.gL s^JiJl ^3 Lg-L^j j-J o j_w>“Vl A-^LLI la.i3.i-) Aj j-a JJ»Pj <■ ^ j-> j-LJlj 

.A^_oL>- *}L> L^jl * — 

oJLa J L xl J LllpUal^U j |+~*j • 

^/**J>.s<3.a L*^a Lgj *JL>! .0 AP L^_*-^»»>- (j ^1 _^jCL»^u _ 

o ^_ajLa C A-JjJua A-oliJ| ^j_a ^3j *A-<J><P oLa 

^ ^ ,^J-P La ^ *. <^3 1 ^Jl d->lj^La A«<LL>c-a^ 

y3j\s^ t^j-J^Jl ^jA ( j-u^j C->lj jj ^-a-^J ^jLli t ^l_*-3 C-s3j iibwA 
j-> U^S” ^Jj^ Aj[ .d- 5 ! 0 j^.Ja."*™,) La j JJL Lg-*-a 

?^iLll A...../JU aJIp A-J ^a oli C.~~J t lil • 

Lo-j 3 £jl jJl ^L>tXll 0j£j k— ij— a ^j5Llj •<■— U^ ^ c5^ “ 

*-SL jJ*3 j[j . JjPwLvg AjLv*)*!>\3j (J j j^Loa *-£uJlIs t ^J Lj_^vg 

^Jl A_*Jl ^Jl ^-o-3 t 3 ^°J 

<^-^>5-x) I-Laj .Lo-Ua-g |gjj>- J t j-«a9 O^j (J^t>- La j^S-xS-^3 

.y^ 


^>3 dlLLA 


lil^j tL-4^ • 

^jli t(Mars) ^j^JI Ul - 
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.oj A jJl jJiU {£j^~ J~*~' l/S ^ ^^kJUl 4 j j ->*-9 

^Ja ^ nu^Jl aJL^JIj (Saturn) J^~jj .jL^_ 9^I o Jjb ^LS” ^s 
(Neptune) Oj-~->j (Uranus) ^j->ljjlj * 2 "^“* ^cp - ^ (Jj->*-j 
i JjjJw« 4 (Pluto) j-Lo N cLLlSsJ^ 4 Lol^ oi-t-4JLoJl 

.jJj>J! ^ ^sl ^jL t^USlI J\ 

?dLjJ JlsAa« j-a • 

* 1*1 • 

t4_pLJl Jkj\ c(Yikes) j^JxjL j-a . . . j 5 uj_ _ 

Jr 03 j 0l>“ Oaj 

•• -J* • 
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fli] 


^$01 (jl jlSJ . jl ^^cJ! Ijl^j > ^iL uj fcL>^ ^ Lp I 0 

.dl^j ^ uy-Waj V 

j-A f-IJLUl IJa ^i-P LgJj>-l 1 iw^l-w^j/l Jj>-\ (jl 

^jyp^3 N (jl «,/a3 1 Ijlj) Lo-;^ Ij-A ^jp UwO^J^Jl 

. (Neutralino) « ^Jl j oi; j 

L*jj t^l ^>-1 e-ljjjl 0 _^jL>- |».^a> V jl ^>-jl • 

t _ r L*_> liL>j tWimp j ol-b lil J^aiSlI ^ 

. ® j^-Jl ^jj-*j^ 

■ (_^l-5 li U~~^- { J^C i — ojJ 

f, * (, ^ 

^ I j y*A » (jl ^Ja . . . Ia . . . dl 0 

^ ^-5 t ouwJa.ll <jLww*»L-*jI {S ^ ^>jl (-Liu L<o^ iibjb <. U_^w>- 
JLo ^ I L<>-A (jlj ^JLlI (ji-jl-A . O-^vwJaLoua ^ j ^ ll ^ ^JiJl^ Oj^UJI 

La~L>-I i *1 j-^Jl ^Ip lillA ^bv^-llj (jL*JJ 

. 4.<L* ygll Oj^Jl 0 jjjl ^ O^jJl OjjjJl 0 jjJl 

J j->* jjjj-Jlj j j-j-a j^iil c.L^> J-SJ 0 


.JJJS 


L_L*^ <. OwL>- tJl^ljjJaj iiLbA (jl ^Jl_ SjLiNl ^s. 
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^A-P , A^oUJl i. y ^> 0>1-LA 4jjJjL>t4 o>1-^ 

a£.>L Aj j) o ^JlJl c 

.A-w^L^u^I e^JsAl ajjlLl>c 4 ^Allia Lo»^j I ^Lp U ^ Jl ^laJl 

^Aj2*a*^iJI aJL^SJI a y}\ Aj jiaj ^A dlij ^Jjb • 

«W» Lo-%^vs^>- <j j la J 1 aJ«A C-J Lj-J -A-flAj) •(♦"*"* 

• Oj jJ^A^/1 ^S^AjJ^a La £ 3 ^Jlj) <• aAL> ^SJl «Z» 


j»LJl JjJlA^ .*L-oL>iJI a-j-aLo J L^ J-L *il 5>j J;JJ • 
^-k cLUL^-oL> J*a « A^^ rt J p L l « -o J L j aj 


AjjjjJI a ^-Sjl j A tf « * */a ll Aj^jJI 






l jL^— */2»j^y I aJL~*w* *— ^_>jJ l) j_j jJnJI ej3 Oj j_SJ JAlA . Ll*^_>- 
a A ^j ^^*Jl j ^A- 1 1 ^j-p !>Ll3 ^ ^ ■■■ 4 ^ 1 o^3 s. — ^ ^ j ^ 

£-3 Jill a ji /^0 ^jil ^^Aj c AjjjJl Aj j jJl ^ jiJl ^A ciiij C l*» 

^ ^-lap^ll ojjJl ^ybj t j jj j^JA ^L^SJl 

<Ltaol>cJ! jL j£ $ 3^*»V! ^—JLtJl £4 ^ U1 .Aii>*J jiaul • 

.^JipVl a ^ a!I ^yb 

t l 7"z^>z-u2 lJ»A ^Ij2j Jjila.^4 /^ojj .LJh »AL)3 O^A^-Aj 

(_£ J-I 3 l 5^5 C-jLwq-^j L*-« Lg awAj i Alg-AL^A e^LojI cjLSCaLi 0^/ 

o AP {js ** 1 ^Lo ^J 1 {£ A) | J • A^«A I o iJ^xj o ^3 A<u 3 L?tA I ^3 

^4 ^jA ^ t ^ ej3 iAJA^ C^->c_v^J 

OwU»-lj 0j3 ^J-S” ^L^-l ^ jJj .Ij^S 4_>-j3 ^^J-P A-o3L>xJ| 

.l^UUo bJl *>-ji l-i?- 
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ijji jli cdUi ( _ j JLpj \ j£L*j . Ja^yaJU • 

liL«j .\a'j£ y> ^ L«-o j jjj cLL—*J Sjjill 

? 4 tf.«.iiilll 

c^jLjwaJl Ijl .,ti'. 9~\ j\ na.wygll {£ji 

C t 0 jJ S j -3 


. . . (Nucleons) 


(l) 


( /^*j ‘tlplj 4 j^d]| jjiJI j 


Jl ^ L»i J- »- ^ JUxU e 1 - 


u^iJI jl 


^-u ^Lplj 4 j^jL)I ^ ^JiJl O 4 (Jj_sl U-S’j .O^j-i ^-jJl 

.AjjjJlj 4j_pli AjL^-vaJl (j 

(.SjL>*Jl Sjj^J I jj til • 

l)j 5 ^jJi AJL*.*.*/3.\\ ^C, jJzJL 4_j| Jj-d-ll !^\ o} 4 L»L*J 

o L sAjI ^p-Xjj iulaJ> Jp’LiL jo aJ L) <J LL> 4 <L»jJzJl ^jJLlI 

. (Lepton) 

p ^ ^ t 

fci . ->b |jJ 4 4 Art—^xirtt Jt 4yL iu lij cji • 

?La idlS" ^ ^ .JpliJI 

l\Ju\ jloJJ ^ 5 ! *UUl iLft M jJ aJL llji'il Jj-^ 

ci-U 4-v^ (1) j£-> »A3 4_> ^ia_) 4^j x ^-‘Xj ^ U J 

Oj->j j-Jl 4 -LlS" j^5”l o j-SL l) 1 dLl . ^LksS < — 

,j£\ Lojjj u y c_ijSfl ^1 0 j-L*Jl ^jA 


•Ojyj~Jlj 0 jjj^J 15 ^JLSUi .>J_*J! ^iL-l i^jy *i£j*r (0 
.aJiSCJI <Sjy ( 2 ) 
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^ jwa-LoJl ^_a Ljs J^l j.^1 jl&J j-aj I-L-a . . , j\j • 

JjIJLj <lS^J j\ 4 K<»jLjV*P Jbpl£> ji 4-L5sJl j»-JaP 

P-U-Lpl J-A A-j&Lc 

4 f-jJl ^S old-k^l JJjJ LpO 4 43 jL>- 4^2i IgJl .-Lb'UL 

. 4./2.gJ 1 wb <-LL i1 ^S cLUj N 

.JL*t)U • 


«« 

N .**il->.J-J 1$ yyA j-j-aJ|^ %Jl jSSj Ool , 

.^Lxi U»-^-s^*j *\jj l)L*^*J Lol5" Uf^] j 4 Aj^>x^wJ! JL/asl 

i_5^ ^LLXp • 

^-A <J^U JJ j-Jli 4 Ao-L^3 A_> Jj (JLiLa dLbk-pl -LtfJ 
4 j->al (> j_4 ^j-So U>-£»J k g 3 4 oUj-y9 j-ojJl oli j-wO j-^iJl J 

^ jJLw^Jl ^J-P 4_.«Jl'jLo 4 A_R-wJaJ! jj j^y aJl! ^ ^_>-l ^LL _^-k .iil-LA 

Lo^j Is 4 <J L>- J5 ^1p . o *)J 1 L-a lb IS" j] o IS i3 IbL ^ ^k. Ji I 

j - ^ j (jl (J oLSL«Lj ajLj j j - ll jL^jL-tJL) 

« ^.» »,/3j <jl 1$ « P 1 ki * > *» b ^ 4 j+A J I ^_b! .-XS” ^ 4 b ^^—^3 

.<jjA JJbS JS' p JlSJ • 

^jLo 4_X^J^ 4 1 (£ J?-b*.v>-o,l I ^J_P by 3 ^-s<2JLl I I -La (J I 

d-w^Lj ^JjLwv^a (jlS^>NL-S 4 ^ jJfljJl (jl-b^-o-il ^S JjLw-j > j*a 

^J| bl-J^->t — i 1_x»^_a^J>x_J I 0-i_A 1 (j^ cjl-oJb>-l (JL>~ ^-3 AJww*-^ 

<^L>t-ppAj dJJi jL jjjJaj ^«LJl j_} Jl^JI j j->"^ olw> 




cy 


[ ^ .,.^J j ^>ti)i i^} ® 


4aJL«JI j j ^SsJ^I 


Ja^aJL 1 -La 
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LkS - ^1 . ^c-o^-yaJl jL*wJI ^Lp cilj^Jj 

.JjLJI ^1 ^s L^j>\plji)j a^-*jL^I L-**-*^- -i g •-• * 

^JLp 9j j-^- OmlS' L»-5T <lm«j ® 

.AijjJl C-oj^ 3 ^ 43 jj 

(Jj ^a 0 j_^jlJl tJ^lwL) .o-L.-LS' Vi t Lj3_l_la-a l ^LS* 

Lj-«-«^0>L 1 oJlA L 4_) 0 ^_^*}\jL> (1)1 ^Jj^j t Lj)-’^ ^-Jljf 

^soLLjx-a ^llL>- LljJl ^3 U oJ-L Jj>-I l LLL-O) <L£jLLo> 

Vl * *■ I ' ^«j2j t *Aj La ^mw^j c 

jl ^JaLLljl jJt* I.Laj . ^j-JLws<a^t-^J 1 LI 0 (1)1 4JLP LLaJwJ L 4 _j! 

4_) La o'-Zlj ( JljL>j JlL <1)L>-Vl ^jJuu t JjLjJI 

* f. * 

^L^jl ^j-a La *A_>- ^J| O- o j-3 ^JoLjJlII I -La L)l J-& LL_a 

. Lg-l-i ^glJl 43^)^JL> A^Si .lillA j^\ t L^jJl4P 

jb (.oliaj>tJ JLjij t^JLxJ-jl dX^SJ . . . a jt • 

!Lb- 


t dJbL^JLa j g la"^ .4^-j3 180 Iaj^Ij ^L>- t Lm> 

( j-*-J l ^ « « >- l (jijJL! ^jjJl ( jja \ la ... 3 Jl>- t £3 1 jJl ^3 ?cLUJlS' jj-^Jl 

jl jl t4-ulj IajLIj 43 jjLl ^1 j Jw«ol Lv^>sL*i jl ^j-a JjJL>tlJl dlL^-aL) 

^jULS ( j-«Jl 1^5” cJJ^j L$^..Uj j*J Lb>-I 


I •La t 


iiiLj C— <L LI . oLw«j>Ll pL^sS ^J| 4™jJL 3 ^SLaJl L /«- aj 

i^_3 j—o t <i>s_jjl ^3 J^LJl pLii-wuL c sl ^3 o L)j jj ^j-jJl 
.dj^p v^)wX>tlj (^-Lil ^L^lJl jA I -La ,4j>r-JUJl (_jLp 


o^jLj 1]La ^Ja ® 

ol t L»L>-^/l .jVj^ jj— L o Vlj-o cJL*) jlL! 
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, ^ ^ L« jJpJO 4 w-3^j^xJ 

0 j_A ^3 L )jj-> l) J jJL^J^I- 3 t A->L>^-v^Jl *Ij <L> j_la_J 

t 

/^■JlJLs*- jl j^JL * j LoJfc c *A->- ^j^j, jl ^ wLj ol^iAJl t 4 j jJajJt 

t (Neutrino) j-jJl ^ *UJ ^^TAjILo J jJ^>- j-w> jlS' • 
0 UI 4 J i5L^» I La L^ipltaT^L L$Jl ^/l 

,J*aJI £j~Si 1 c5>>-^ 



cJj->“ Ld-lJ I ^j-a I -Lj Jj_a ^3^-1 ifl-P | l.g_~ pl JaJl «aj L) ,J_^>- 

l »*LL.J-1 ^ ^Lp_^ . L». ^ 1 «.) .J-jLoJlIIj) c-S^Ll^^sI 

ij_A 


t j^-ajJ 4-i_L^t-a oNL>- j-yj-*Ji oU^-wOj-j-aJI jLi 1 li| • 

«u jjt> <J f-^LS J>jl> ^ i^jJaJl ji^j c |*-*-> 

.O 


.1* ^Jl cLL ^ IJla • 

^Jj^ll 4_lL>Jl ^3 t <Lg_S*li 4-a Is g ) jv_L>eJ »JJjL jjfcllaj 1 ll~*J>- 

4*Ja3 tcJUL^Jl 4jUa3 ,^a 4-oUJl ^Jl>tJl t ^LalJl ^js> 4_*Jsa£ 

ol* y 5^-lj IjA J5 y jj-^J diil ty^l £»lj y -jj-^' Jr” 
.Jblj j^aj ^3 L^-wLp ^i>- L^Lo LI Ijl5"1^o 1 t*lJLx^J ^ c a^5UJI 

.JjUS 0^3 • 

4_*_la3 ^-j} 1 4_^_S'LiL)l ./yj ulOj! 
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( 3 ) * 

. Apbanor SjL*j jl _ JliJ y_ _ jy> 

. b— >■ • 

^ ^ A.o.l! J^ 3 - 1 l O'X&Vb ^-y? ^ 

^ fr <** ^ ^ £- 

i A-S \ iLs^ ^L ws^Ljj ^UIj jJs? Ohl-Aj .Nlij jj jl 4 I J jl 4 L>-LLj (_£jl 

4_olSCo) (Jjbju ol L^w>- J^Ss^aJ! 4 4 ^JjlL>iu>J ^3 

.5j^ J5 

.Cj\jj*ojj JL->" 2> yy* (Jjb 4 ^ju • 

wiLL) 4 N Up- ^M-J lj-A (1)1 J_A ^JJl (1)| 

( ^jjL<>-i]l ( 1 )] Oj$ ^*»LJL«JL> l$j ^uL^laJl 

4 (JLoj ^J lj jj-oJ!j ^balll Jai>J ^jVwJaJ I <jl> 4 aJL>tJ 1 j>fe <uL3bJ (_£JUl 
iais ^ ^Jl . . . jjyj-Jlj jj^lS^^lj i3jl^£Jl jU (.^IjJl ^y jl 

. j\ 1 j-A (>J? lp 

Lo yyL^JcJ ^lpUaJL*^olj (J^l^ . Ajt^J 0 ^_ft . 

• ^^-v« J ^ 

. t-llLyaS 4 JjOl • 

Ay^woL^J^l] (J?\j ij C 5 ^i ^ ^ JwLiL) (jl 

£j-*-> ^JJi (Symmetry) j-bLjJl IJl*^ ^Lp o.iLL» ^ 4 ^iJjJ 

. L ^>- Ajill>t>j oU^v>- 


ajj^a lA-g-S’LaJl £tjjl j-* £jJ J-SnJ ‘— Sy^-Nl |V-sAj jL^i-l ! jjjLol (3) 

,^S3l j j./s'i ajjLp 
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^JLj Lo jLi t j*a\ ^ l ^ fl * j JSI IJL^Jt 4 • 

jjl ji L j^a C->L> Jxa 3 ,kJL>fcj L^j| c<l^ j JLaJ JJLojJt 

.CjU ^A CjUj jJ ^ jJlj C->Lj I 

^***^-) LsP 3 , 0 ^Ssjjj I 0 ~^A » »-\^S" L*J Ij 

C-^ij ^ys^iJl (J^>sj 4 N j-o-Jj _^l MCLi 


M 


n pj 


y> j*-5 l)I jJ* ^ l)I 

.dLjUtJ *^voJ>- OJ>j ijJul ^J-.^?J>cJ A;lj 

l^LoJ JL-»I <jl ^-Lp j j-5Lj L^_)j LawL^jj . ojl • 

?*Ljftl el* Ji* jUp^I 


oVwijca A£J>-I jJl O-ii^-1 JlaJ C liil O Jl 9 C-^lS - U5 

JJUjJI 1 -La ( 1)} dU (J y$\j .4 ^jL»J _3 j+S' O^v^-^aj <LL^*-« <LwJ>Ijj 
cLLLSv-alj .l-Ajli L5\Jj-Jw A3 ^_*J ^_w->- (1)L> J-A LojIj tjjli 

^Jl l)^-» j-ojJl ,J-j j_>c-i L^jl5\-aL <lJ_*_p L pljiJ\ ^JjLojJl jL 

J>\ AOj^ JjIaJIjj ^jjy. 


4 j jl! j j_«i jjt ^JLJI j j jsSS$ I jLi <. ilLJi i^-pj ‘ lij • 

S ^ *~^lj** 

^Ml ^ Ip c~L^»- JlaJ . (Selectron) <C\ .^ju 

oL jl~& L$J ( _ s — -il frL*— »Ml 5_> 1 Jl_j (S) ^ j_>t Jl £—J?j jMLi- 

L$jjJ y£*}>\j C-A Jj t 0*Ljj I 0^3 L I jj .j ^j-JlJl 

t c-*lj^ l g - Ip *• (*-* ^ j^Si L^_o»«>* 

.(Squarks) oli'jl_ ? Sw *j t (Sneutrinos) oljj^^Jy^ 
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(Ino) «jij|)) lsLj>\ ^y> j^»*Vl Lg le- i 

j) - . — jj yA j y j_iD JjliJl jJjj-jJl (1)1 .(jjj^--Jl *sj ^jjl 

t(Gluino) y-^s- y* (Gluon) JjUJ! dLjJj\j i(Photino) 

. ^iUlj-3 I . . . 

?iiLp bU>j 9 

jL^laVLi .^iJl C->lJ jjy ^ ^ y^J^ j ** l)Lw* .1 

? jSSj\ ; Z j^j^Jl 1— J*-t\ LL1 -XJsJ .Ljca 

1 • h . 1 1 iiljwft . (Z-ino) y& j^-jLjjJl j,Ljj_JLJl 0) 

* * * «• ft 

.oL5 o-U» ^y> U J±«l lilj . (Higgsino) 

. j^~a C-jU klUi * 

.Allis' ul 

jl (ino) Jl olw>- j* ij\ oJaLLo jl JUoj ^1 9 

)‘oLj j y iOu J l 

.1^ ^1 Uw? j pju jJ tM5 

i^huo 4j'l ^1 (. 4 L .ft. > - JjLojJI Jufc t JL— 1 jl ^S- . IJLa Jjij 9 

aJI c-Lj-iJl olj-gj 

oJl* ^-Lp \yjL&\j Ijw o JL>-L*Jl jl ^ Pj ^^JLp *• p— L*- 1 I— - 
L^-il Ll ‘\J jLujVI 2-*j ilUjb jl Vj t <^ljl jj>t_)lj o-'^^LjIJLgJI 

t fr ^ 

.Ulp v_~^ 1 VI jl LjjjJj w I Jl>- s^a >x-^ 

^ ^ - 
_ 1 L^j-XJ jl JJLLa_j j toL*^^L) 

'-i— -I (. (^ ,=>-! L^JLJLsj kj jj>t-]\ - <zj\^S j-*± S 

uj ( j U t t -iJL3> «u. ; L_Ai 

** S- ^ ^ 

.LsAjI ULj! a3 


103 



jJl 11 l y* r » .<JJLJS iS*** 0^3 • '- — ■ ~ Jf m 

cLLiL^oL) Jj*> . jJl^VI d*->l ^ ^ j-J»* 1 yjJiJl 

^dJU^ ^7cl>.v? p> 

oi l«_j o-jIj t ^lLls i <—£-?-')] i ui L _ 5 -L-> v y ijjji 

y-o — ^ 0 i 1 t ^yJ-%5" /y aJjlS^ j^S 'bl I I |*_£***^bJ 1 

^ c-i>“l aJuS" AjjJ ^pU ^-™>- ^yj ( j~J 4j^/ C l5^ ^ 

V** 

■ JijJij^S liL! /yisi • 


.^la ^y£j j*J lil j >~ T iJli* • 

. J)j5o La Jil I Jut. .'^S 

V l*->L v±U Jjt Jl LLL- Oj-il JL2J • 

?dJL)S jf- ^1jJL>»JI “>Ui 

3 t pivj jJ Jls- JL*jI LI j-*0j e ^>t-j3 ji£j\ ‘L^Jg-Ll LgJ I 
UjLu LgJ t^aLj.'l/l Ua I J_tLL a_ L 5 . a -,/a j 

t_JjL*uJl (1) Ls t j'ill .Ju«j La L&.Uj5j UjLo ^~>- 

■L'jLJlS UJaL*- I g >1 Jlj J_>- J^-a . a . A . ^_J LjbjL>tj| y > ( ig U 1 

C. t *S 

.Aj^JajJl oJ-A UaaLy- l^jl £_$l c Aj j la '. 1 1 oJut ^_^|. *U»uJL 4j*Ul^y 

lila • 

AjLjw OaL>- UkjUuL p-UU (_^Jl ^ >jL>uJl ^S ol 4 ^1 jJl ^^3 

(1)1 .^JjaLS^ ^JlPj Aj ^ yiaLl (JL^-L ^jji Ifr ^ -ag ^j Jl3 l)L^ UjLLj 

.AjilsL- ujL>wJ5 jc^ 0 ojlSol . jLL>-I (_gl 

^ I - 
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iijlaiiii lil • 

.jNl ^ \ jJ-o L» ( _5^ c ' 

liU • 

-A-> N iL-* iiL-A ^j-SsJ J jI 

jJLJl v ^ l ] g i ? « \ I 4jaj>tJ 0^*J A_> ^l-JLlI 

?(Muon) j j~o]\ (jjJ (oiLlJl) 


^Jl ^ 4 iiJ Jj& • 

U5 j 4 o j~JJ o lujb A-^- dl-wLp oL? 

,^J| <U**jJL) *La ^3 ^y^tp[j^S\ ijU 4 O J 43 

4i)jA>- Caj Jj-U j| c iiJl! Jb ^jJLa . U— >- 9 
■ IXa^i Ua>- .jLJIj e-lfll!l IJLa ^Js- il ^5w.l ^ipo 

.J-^A-wU Ja>0 4^JJ ^yjLjwdJ 4 ^lU I 
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i— a Jl4 


t 4 






jl jJ-fc .^L'jL/i I^SLi • 

«.U o t L.«^wo c — J j*« L> \ jjt+s* 

^J-J-iiJl^ c <da»»^o (j^-> 

^>-^1 I j-s^LaJI 

O'* 5 'OJJ oJl^j <3?** ® 

t Lg_5l_Lj *Llj! c^Lal j-*Vl c* la t ojOj j}>-\ 

^yP> j^i l ^jS' .sL*Jo'V Lj <Jj l-L) LoJJ -& J . <LfjL>- <lJj! ^jj Jl*J oLwLo-Pj 
^*- v*>ljJLj 4-o_*jJl 22 j-i jl lOLJLLSI ^yjjjJ2\s ^. jjJ C l ^ >- 

(jl L,* «w_$'l I (jl jJLsLi c 4->-j_oJl L^v^v_P 

3 *~ 

(^j eff 9 ‘ al^*a -Xj>- ^ylp 4-a*>t-«J*a^ 1-^ ’. ,. i La ^3 <uL*alj^a 

AJLs 4 l ^ ] g >c^a jlS" 4-jl ^o-lp ^*-P'J_? . ^j*^a~a«Jl *LaL> O’ljL^a 

JjVl LjjLIwb OjU ^^ill tiijiij! cj'^jI>i-<JI tiLLJ c~^ 

.aU^Jl Ji la 

C a-ftJ jP»-T P^yJa (j-° (J^ 4 1 U-ajJj«J OlaLkiAl jl (Jjl • 

?o jW p~'^I J^L>- jJLftLjl 

L-aJ-^-P C-Jjl—a C— 
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U>-L-L_p dLilSj .oljiJ! (Democritus) 

j^ill JJs j tLjjIj .jiLli j L5(JlSL<Jl J_p- ^jLo (Archimedes) 
^uLSOul oL *>! juJl ye LL~Ji*~o ^ Li JjVl 

t. t> <* 

frL-dL LoJlp Vj-Lj- »jJ j i (Reflection and Refraction) *■ j A II 
i_y* j'— ~5LVl L _jJ- c ' ^V-Xx-^V i jt-ij-il <jl 1 g ' • ; ; jr^j 1 Lg-J-t' 

.pLJI ^ ^dJl dJ)^ ye jS\ j-A ^L>-jJl 

?*j*aJl Jii lej^i) SaUJI ^bS' jA JV-U-V I jLjCVl fij • 

.AJaiJl od-A ^J) LgJjAi- ye j L '■ ' ^xJI LI Jjjl Ljjl .jv-wj 

. ^ a - 

J jj- jjJJ *L-iVl jl UAjI (Ptolemy) ^ j_«_Jlkj ^y> yj\ 1^5 
j»_Lp aJL«_pI jl Vl tdJJi ? t k jLS' o! . ^L>jV' I 

vii_L<; ■ * ij * '* *** d l V I L s -X^ ybf- oU_>Li CL- 1 i *X™j LS” j^_^JI 

V) t > .. J l 1 _a_u>-j olx^-Vl o J la c-LISLJ to^ljVl aj ^>- 

CdL Ja_JjV t L^jcjz-^ ^3 jl Vj ^L' 4-oiL>til (_gjLI jl 

Jb 

ULa jup jrtb 4 Aib~a ^1 ^Ipj • 

(1) AU 500 ^ SUi ^ JLp iL^Jl diL ^ ^ 

^JJ) t(Aphelion) j^Jil ^ I Jla jj 

c <Iaj2j jl L) ^ L-*jI 4^3 l) ^S l 

J-Uij J - ^ 3 -‘-* j jj- 0 Lp J-LS"! C-> j^Ja Cb-*.?*- 

i Jb\j gJL>Jl (_£.S lLL>-1 - +/3.A g- j) -/i? S' 4-^L) 4 4 

td_pL*> / 200 jJJL g-ia^j OJ^ . 4_La JL*_t 

.J^ j jJo° J' ob^j '.(Astronomic Unit) AU (1) 

^j-P La J__*_jl o yS^-i ■ ^jLo— ^ — «*_>«_> jlji.1 ^_S 4_ia^fl_' (2) 
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y>- L? t (J J_*_^Jl I3-* ^i-P 

^jA ^j*j j_J-Jl {j* ^yjl y>- la 43 ^Ju ^pjLwo jl jJL« ol 1 27000 
Jl> y> <^3 j-w>ij . (Newton) ^jj ^_o ^1p o-JaJL.^ ^xll a^-IaiII lIXL 
j_a ojl j_>«_ U ^ j oj^ t ^ jlp j— ^ w^JJwLS^ 4 (J _pjL~-> 

^Jjl jJ>“ 4J>-J^ (j^-® 4 ^j-x! jJl ^1 4— - 5" >-LLP^ 4 

{_£-i_Jl^ (^plxJl) ^jJJa^Jl olj-^<kJl ^^-Lp (a^-j»>) 15 laJLs ^_Lo 
.yWaJl C^>J 433 OjL^J j$a Jl jlj*A ^^Ip 

I" 1 f, 

?Ia>- o^jL oJLa>- dLL I JlA) • 

^3 pJu*_il aJ[ J_v2 j-J Jl*_ 4 J_p- p— ’ J^JLl 

* > 

^ ^»jJ-*Jl A^Ji*j| oljl>oNl jl> ^ S^*~ 4*^>-L<Ljl Ja j^gJl 

Lo^g-yj jI^p^I jj-^-p ^^JLl (jl c£j^-® olS^ cc^-pLs^ wii aajL~JI oj j-SJI 
d->l ^JflL>s_} l_LwJU3 Ll^-Jx U j 3 13 ^yJl jj>- c.— & j_*jl^x! AaJ .wL)^I ^Jj 

w_l ! J_*_) jA jM+Jr* ^)1 J_i2_<*-J AAJ I 4_ i« 4 ^VT_J 400 A3 L*»^wO 0—t»w>^ 

C3 ^ 

J_aJ jr° ^ jj * (PlutO) jj jAj ^j-P 

4_o ->- jij ^1_Sj| ^1p O-jLS” LgjLt L9 oIJl*j ^3 jlxJl 

OJj t ^*-lp . 4_a*j J-isJl <L_iljj»Jl <L»aJl*Jl (jLa-P^/l 

6 _J JJI 4-aJL*_o oJLS’ lJ ...o...L 1I jl jUi J l SjLILl* i^jJL 

A- j ; ^ jlj- 1 ’" 5->". ji C~*-4 j jl -LaJ jS/l ( _ f l- c ' j ^ la ' Lo- 0 o j-« 

.(ie-L- “ /(Jr 0 ) 2300 jJLi i_j jial C~^ j/J ioU-jJ 

t frLjudl 1 r ■ ■ ./3 dl CJjJl J^S" C.-~J • 

?aSU^ 1 iL>- i J'.i-Xv>."v‘l ^LL Jr^'^ 

j J-i_) AiLs^o 1700 ^»LnJl ^Jl 1600 ^»L*Jl c-oLL? -LaJ 

.^jLj>“ ^3 Lg^/?3 1 Aj*>(j lIIIj OjIS"j 4(jL-o^ll ( /^0 


Ul JP ejLJl ^51^31 Juol (3) 
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o3S" i^aJI 4 a 11 «^-j^-^-*-*3j3 I ^-_1_JLp aALI 

.liL^Aj jA- 3A>JJ jL^-Sl i jLJLxS''^/ 4 3 j A>- 4£'\ ^2>-l 

^^iJl 4 (o^»AjJl l +S jS ) ^jjj 4_3LAjlSI C — fts| jJlSl 

^jy>Lp_j c <d jlS” 3 j& .aJLILij ^Jjlo <lo 3 d-oLS* 

^>— 3<_AS~ I A^^ . I 3 Aj i - 5* ^33! I I A^ (_) 3> 4 C^ -1 '" 3 ^ 

i ^_^Jl j_*J aJL^s.} ^j-^^oLiLo-) 4 JoL*jl^I (J>3>- i (Kepler) 
oJu^j Ua-wol j_j La^JI aA (Tycho Brahe) oI^-j j-SLjIJ ol5 ^jJIj 
jl*J 4 l-^Jaj 4 ^j>c-U-wL^| col5 «oljlJ-^Jl ol < 3 aja *»1 t 
v^^LjL) 4-A^jJl 0 jJJjJl £j jjo d)3> ^AJi j 


0 ^y^N^-O-j 1 ^-1. «. ^T ^*C_) LUsJ I J ^ L - - ^ A_9^ J ^ J l 

(1)3> £*| jJJ L*— > ciU^J 4 4 >-5*1 j-S 4A*>J l — wm>» 4 4jJjJ 4 A-> 

. jl A^ 4 A*< A;|A>-3 |»li lAA . A ^ja J A a ‘cJLs^ 5 4 ^^j>- .33vA 

3 j-oJl oJLA O ** L? jhUI ^iJj>cJ ^5 (_£j j^Jj 

^jJl— J C)1 ^_1-P ^AALlJl l3_A ^JjLfl (j3> 

* ^PjLwvO ^>3 aJLsI T* 

Lgjt wjIj *3^yi)l fj3* ^r° ^ <ib • 

• tf J •* p 

I*3-*j ( ^-3*a> LJ j-o j^xjj ^alp Oj-iiJl ^J. ^ . *1 <,\j*s>-\j 

aJi^ 4 c^L<iww^vj>- ,\j* ^waJLij c- j^-yg-ll jL .d->L) 

Ai j t L^_> 1 Ju ®L)*>\j3nJl w oJla jl J j^Jl ^Jl o^Laip! ^^ 2 - a 
jl J-*j JjJij ^<3^ J j>t ^ yjJl (jJUj C-^>x-w ?1 ol o 

g- j v? Si Lwv^j ^}jL>ejo (Young) £- > j-> j*3i 

j^j I j>n Jl j-^ - o3l j-j j) la.^Li O— j L^-j ^ 3s cLU^ ^ — —} Lj>- ^3J, ,<Sj>\j>- ^-A 

jl>tjl ^_> L^S 4 LS' Uaj?tjLw-^« oS/I J^j3j ^3 Jlj 
^La Ai j . (Static Electricity) iJjiLJl *L^53l (jliaj 

^ ^»i 33 aJ Xij LuJ 4 ^j^L>tJl 4 _j j3a-> (Halley) 

4_—ws^u j LaAp j*q ^j£> ^31 4j^Ajj clj j-^3 Lfjl 4 1758 ^L*J! 
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^Jl ol ^- oLj L^.^' 4 J ^JUIj 4 ^ ^LaXwoJI o>l j^jo 3 

^Lw) (Uranus) ^^Jljjl oLolSU (Herschel) Jo j»li dJJi 
j_SU j'y 4 <jl jJj 4oUl^_> tdi-ta *-L>-j .(ojLwwUl 4*^51 ^.su 

LU 4iJJi .OjoJl J o 4jj OoLS* ^ 

Oj-^Sl Cs* J-*® i ^jJaj JjLJ 

J-s^S-flJ 4_)jbjLa 4 ^*iL>0J <OCj ^<£>1 jS! <Uv-L-a> oJ^i 4^vS>L>Jl 

viJU ^3 <L>jUaJl 4 iJJi JOj 4 c-Jp j (£ jJLa c 3 jj ^ j 

.ol jA ^w^oJI ^j_P ( j^ j j->IjjI JI*j L^j-^d “^d c_r^ ' k ~~^ 

. &S* L^ai / J_^o 5000 —i jjJb 4P j +*+. j < 2 ^1p\ OOS" ,^J I ^ | 

!?^p £-UI u^JI Jl illi ii^j • 

/^o*lAj ^Jl jj>- ^ 1 p (J ^JjJ! <J >U*- O-fl-L? OJil 4 
(Urban oj^i jJ oLjjjIj (John Adams) j^ol o y>- oJjj 

*u^ jj' J >>■ olpjio U-a j LeVerrier) 

jjlpjUu U15* ^JJI ^a'ill ^a Lo ® 

& >S/I 4^51 ^SJI oljlJLo ol JO-N ^5 ol ^^31 Jlp 
JlSoJLj 0 L 0 U jJa_> ol ^j-^ 5 ^OjJl ^JLpj 4 *uj>^^LJj&I_ o~»LS" 

f> f> g. g, 

.L 0 L 4 -) jl-La ol N 1 tC^ljl-L-aJJ 

■ Llyglll y* <Q5\»JLoJl oAA djjljl Aij 

?.iyaA lilo • 


|jju ( w>j jlS’ pJ ^j-b jJ ij, i_y® f-“^ 

W- ' “ ' ' ( 4 ) " 




JjlJI 


.L^LUI {J ^s ^ (4) 
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liUj • 


f Lo^U>tJl Aj jJaj ,j*<2-*-Jl jt-Jjl JjjJ 

Lfjl 'Vj t < S"! ^_SsU\ 4>Lpli lIoLS" L^jI ^y* t 

di-ta ol ^1 CoJ^x-Jl u^liL~-oJL> (JjJ-*-j ‘^-^' L^^-LpLb ^ £-3 jJu Lo-jj 

^^A t O— A«*»j ^On^ J l>t - <j 1 S. J3, ^J| 3 Lo«J^ 

o-L-LoJI i^llij o-»l5 jJ j . L^JL Jw*^2j ^j^Lo-i 'V ^Jj 

j-JJL> 0wC-L« ^U>-wvj| 


? f-L>— Jl ^ ^aJI ciLlj La *Xaj ^j ® 

oj, <J j-A-> jLSoVl ^ j j->' d— >- i o j^3 J-*_> v^LLta jl5 

* * t * 

. L *?wj L*33 pLw^NI ^3 ^J-o-*j <Uj jA j.^ oLoJ aJuLa L o^S- iilXA 
?*>LJl^«j t o-jUaj cjL 3I ^3^fl oJLa jl j-iu • 

L^jl-o^o-*-> ^1 c ^_-aLLoJI wlijl ^1 1 ,L— 

? iAa ^iLp ujjis' • 

j+£* 3l^° <• A*j jA j+S* 3I^«oj J p-isL*^o l)L> Oul 

f. f. o * 

aS j>- jLp-Vl bj- 5 ii- 5 ^ VV 

^dJJS ^W»jl — JUI&iIj JlA • 

L^_j2j jJ? ^3 ^_A 4_— )^J 0 ^_>*-o 3 Lo-vcl wijlf-LaJ <_jj)Ju>- ^3 lM (3-^^ 

1-LA ^J_lfl-j C— o-3 W oLoj_L*_oJl ^3 cLLS o j-SsJLv^j t ^iLJJ 

.1^0 ^LbliJ I^Jlp Jlj 5\ 


Cr* 1 0^ * 

— j\ jla^J>\ o^^~j ^ j->\jj\ ol IJ-Sj-a . i!jjj«Jl <-L> AaJ 
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>*- 5 ' ir" jj> jJc., 

^Jj>L^Jl Jj-«JjJl ^-A .o C— — S' ^5” ^j-Lp oL*^>- t o-L>- 

■CjJ' J! jiM' 

J^L>- is jj>«JLo jjiaJ ^1 iiL-A jLS" JbA jj^Jj cJjfcJus * • 

S'o kiUj 

4 LsJj«_«Jlj f-L. ^rf&l j-jt _ji ^JllsSl ^ L»_i t 4^0 ^_Jl£J 1 

U r — ^ ^ l $ ■ ; 4 « ' J L$-*-o-^r jiJ ( _ r JI <■ (4-.-... ■ Jj-fiDl) 

. L> j^v5U 


Liflj.sl ^jlS* IjJ OiJiUcyrf ^£5*1 jJLJ <AUL> • 

! fills jJ *LAVl 

(*-£■* J CJ^ ^ cr* C~J 


.LXjcJ^ 

Jj>-jJl ^iLAj lT^ 4 l-L*>- ^ALIS /%-$■$ ^Jal— #1 • 

o^Jl ^ 

^Jlp jUij AU 177 ^^Jlp c-jlS” Jj>4 _ 

4,5 __> jiS I ^a 43 L^wo ^-Lp l _5^ j ^ t j-JL*J i o j-flJ I c. 3 j 

/ ^J-wo 6000 «^jLfl_) 4-p .jjj-LJ ^* 23 ! ^0 0 jjo 

^yJj ^ o j5L- ^^->1 ^ 

j^iaj Lg-*-* 0 J_j i jZ-d I *S ^*vJl 0| .^-^«-<>-*lJl ^UalSi *S £jl>- 

^ip C,Ja3lj>- jJlo Lo ^JiP <^ji j-*>~*-^ O jaJI ^^3 ^-SsjjJ c-Lj^jiJl ^Jp 

e- <* 

jljm jl Lo oNI Jij .^aJL*~-$Jl ^jL-J ^0 
0 j-°j . wij wL>c-lJ I j 4j jJajJl <U wI-’Ljo L^-S” cSj ^5* 


t( j^JL31 Jl o'jL*Jl ^ y I jijUaP ^S” j5” : (Mercury) j ^U ap (5) 
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(j| 3 .4_^j j_^JI j— P <Lwst3 ^Jl ^ ^-5" (_£ 

* — >1 ^kviNl ^Jto olS’ <_5 jJl (Vulcan) olS(J ji ys> ^ ^xUl ji(Jl 


.dXJ. 


CSJ? 


J 4j jlsu 


si 3-Jlj 3 


°j^J -J 


IjuJI 


c*» 


O^i (*-t 

l *-J>j 1905 »L*JI j ,>_jI j^Jl jjl*Jl jrJ <1)1 JujJs 

- 1 43La^u 5'I oUj»X^“ jLUoJ ^»La| fi-[j j»_Lp 1 

. E = me 2 ji ^jA aj c->LjJ La ( y^ i y# c->LjJ ^Ji j c <u^L>tJl 

4 4-*-wv*jJl ^P <LoL*«ll AXj ^ J aJo ^jLLjJol ^ jS>- d->l j J^S' ^.«/2-a J^_» j 

aJ^v£l>“ O-jIS" JjLJ t j-o Aj^Isd cui>- ^^lll 4 ^_oL>*JI Ajjiaj 

Aj^JsL)^ ^jj A-> ^Jaj 4 ( /^Jo jJajJl |^w4^j jr^ L^JL*Ja 3 ^ji oL^^Jl 
l-L>- -> j-9 ^-o-J i«iLta .^J_~a j_^-Jb 16 ^Ji y>- t^jjLLJLJoi 

s — -S' j^D ^s>waJl jl J_<>JL Aj ^Jsl> 3f- j-^j ^J-P ^-9^-3 jJJ ^Jw-A^J 

.^jlkp 


IciDS J) iiL^lL .OjJliJi OwLa ^3 jj^lSDVi c-SUL^S! jj Ji j 

g-L^i ^JlpS/I ^ ^ LJl ojJJl jl (Rutherford) ^jjijilj 

La ^9 Jjj jJaJi Jw^^jL) (Bohr) j yj ^L£ L<»-S' t ^jLj 

jti (.(Atomic Scale) ^jjJi jij^JI : JLl*JI .SjJUL 

^Ip Jj j .aLaa^o ( / r ow^ jLoL Ljl (lJ jj>dll A^S) j AiliaJl 

yJ> LdJj-a j\S I Si La (J y>- y-> yy jjj ^_£ jJl pjJiJl (Jjj>«Ji 


^Jj ACj t <+->- ji A-jL AfP-1 ^il ^ \ Oj^kJl o j_A JiLp c C1^L<>-w^>- 

Uj-*J (Jj->tJi ( J-vo-J C AP ^-o->«-a ^3 o*-L>-^ ji 

Q)U^>Ji 0 _La ^dlSLli ji d->Lo| -ti ^ ,C^j)w^^>j1 W> j3 AjlS* 

i^s_ ^ w*Ji j*~JZj i d-A ^ ,A>“ ^>Ji ^i-a d--»LS* ^jji ; j (_$"P“^ J 

l >....^a jlS* ^jj y^i jli t i J-A J «^i J-°i L^jU (^^i 


( 6 ) 
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. C~)15 4jL>s_>- jj a I j| *)|| t viiij tC~J> ji ^ 

vl U .J djjy jXk! La ^^JuPj .<L* JL«_a Lbs- _-a j-a LgJ L> 9 

j'r *? 1 

ca^jj .l*J p iiOl 

<1j\ CbJlS” /^P j^--_*j (3^1 t ^^>-j aJ-Lj l ^ *«.«*! 

-Up ^oaSlji ojXjjI Jij . Lgu* ciita 1 US tAjjJJl 

^-s*2-* -U*_> j A_j t ^JsJU ^iJlj ^Jl j-P-U oNl<u>l jj J-J 

p-3- 9 oU jI^Jl tOjji 

uj U ^L*-Ul ci-i-L) ISUISL* 4 j ^.Uj .j oJ 

^o JaSJl J jl? ^Lp L^u* Jj>tU»l La 

|*J IU.A ^3 4j^3>wwJl j-J-j llA ® 

. 0 ^ - U . . ' ^-uvAf dUUu | 

jjb Uj 

e- * 

<• j --a.uJL jjJucj L*j jjii lJJLS'j jXJ . b— ..•>- 9 

* * v p 

La ISI 4wJJlLa L^w> LjJLa jli t LJUS 3 J^J ‘ LLa JbJLsJl jj> .,iSi 

eLa>«J! jA\]aa ^*->r J^LdL jjr- a . c | j^j^IL ^jja.^lj J»*a>- 

• Lfelp 

jr i-S'l o j_$L j oLwuL* iSU_* j_SUj . 4 _j Jl^-Lwu La iJb j_* . J_>-l 

• bl ^Jbl La LI cLlbj C Ixj j y 

0^1 (^i Lr*" -L^U-J a J + — a ^1 ai^Pj .Allis' ^'ill ,j^*J 9 

L bAJ-b' ^m-JI . oLj.^a» U ^L: ; .x? : U^a cLL L aa* 

LJl oLjJuJI oL (Fred Whipple) J_;j Jjji ^^51 JLaJ .J^-l 
t * — wLlJl I j_£j Llla-a pJ ^5^ .A>z-^a <U>a-L ol j5" 
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<J-r* Cr* ^b 3 b (*-«-* ‘err 1 - 3 £7^' ^ 

• i b^« LSL j5 ^51 |^-) t Ls^2j1^ • I 

^^-3 4 oL^jj^JI^ oLjJUl olij^i La>- iJlLA jl gj\ • 

.<L««*yyjJ! b^p ^jj>- JJU -j 

20 AU 40 ( j-& ^iL^o /^wJUl ^jJuL*Jl J*!>bi*- c . n la, 3 JuLl 

^ iSL* ^J\ c~Usjj jjp ^jjIjjI -Uj iAU 

v2-li-> <J*)L>- OwAj-Lp A */2.a Lp j j-ai (jL-*JJ jJJ . CJ LwLu LoJlJ 1 

JjL^Jl cLUj 4_JL3LwO-j (* jJu <-3 j+si *2J»jL> 1 j .0 r^l 

.4_oIa]| clij^LLLaj) eiLljl j?— 

J^Ll^JI ^j-a ju-LaJI iilj-A JljLa djl dLL saj! • 

. l^J ^1 ^31 4»wiU^^{ I A-jL^-flJi \jU,ac)lj 

.JLStdL 

?<dL>- jJl yJJu J^>- dJULut cuial *LJ*^[I 1* • 

2il_LA oLS” bJl 1 (* yS>*—> ^3 0*-L>0 L^wLLP _ 

(.OjjjlteS pJ JLi j 4<LscvJaJl ^Jj <J^A->- ^iky wL> Jj>- yj jJL»I 

^4^j 1 l— j~~+JLi Lo^ 4 ^)lj^l L^_)l ^lp ^ L>-w*>tjl C5^i J ^ > * ^ 
b_s_^ ,4 _p C-J L^jI ^.Lp La jj js £-) j (cjIjI^jlaNO ■oLwu j-bJl 

^ ^ p 

4jjL>tJoj jjpLL 3 ^3 LU ^Sol oJLa oJjJL>cJi jbjVl Aj y£j ^cXaS>~ 

<wjL>^v^ 1 jj ^oNlj .‘Ujj.^J! ^La-j^I ^J-p L^-^-^-^-aJj jLjj'bfl ^^-Lp 
4.1 */a 1 1 ^iL^wo ^3 o I^->IS >■ j>- cjL J&j 

oLuLJl l ^-£' ^Lj L^JjjIj j*j ojx^Jl jLj*>U 4^.43 1 4^_pbill 

.L^JuP L^JL*-wJa L^ « A ^^-ll <2J L^— 4-w-^L-»Vl 

^-Lp ij y>~ _J-* J j-+&J}-> 4_*J| Lo-P Ly3-J 1 cJf-Lwjl 

fL*- 11 es 3 -? ‘cjbl 3 jA I /^a lo-fr* J *^J j-s^aJl oL^A^- jl^Jbl j-s^ 5 
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. Lr ^xJl AU 10 Jip 1 1994 


?dDiS' <^S ^S\ jIju |Mj kJ* i3b jA # 

0- >LSj c4_pL-^ / ( J ww« 30,000 O-ib JJLl .^— *-> 

0tbp ojl ^>- a>-j 3 ^^ipl 6 *3-k l)|_ 2 .j-fl-s<aJl C-*->o 300 
o4jLp tj^lwL> 403 ^ ^.Jl 4^J«p Lj! U ^1p_^ t ^*-j . j 

01- i-P-J J jlJuoJl (J^>- < Lw?La 4 L^Jw^J>- JupL/aULj 0^Aj>wo 

t (Fermi) ( ^aj~3 ol oJ_3>j ^_7 j 4^_£ j_L*Jl lijl j_^JI ^Lo)j 

oliLJLiSI o~lS3 JlJLI .(J3JJl_S' ^3L2ujlS1j ^_j <Cw* L^_> ^3 j 

Lg-tjJ 4 C-3 jJl ^jJzx^S Aj IjJi^JC-a cjlS* U ^A ^3 Cj>\ j*Zs*Ui 

iiU-A ^-3 4 jL>~^M ^UaJL^I Jl?-I U 4jI ^Lp 4 tJ^lSjlj-^Jl 

C^3 J3_^ .o^L<k3J U*> ^ i p-LwJl ^a la > .,/? 1L) 4^-wj 

^3 LgJ^- t ^ ^p-l AU c->lwb»-j 

4->* 233 ^ jlj->- 0-*-4 j jl c j-« j- 4 

1 j-3»-l 4 C3ljl_*Jl ^j-^ 4 O-LpL/3 4 j-i3 - v fl -ll O — >*-> 

y j (Alan Hale) JU oN I J^i b j_^> ^ ^JajJI (j\ y> ^Ap 

cub j c_$ j.lJL*JI ^1p jJ j .(Thomas Bopp) ^3 jj 

j*UJi ^3j .au* 2380 ^Jl 4 z**~Jxas>*J\ wb ^jjj 3 <lh c->-L?-j LoJep lwL>- 
•ij cr ^jJl ^j- 4 j AU -LsU^j ^-Lp Lo j-5J ocb 1997 

45 <J^ 


U lJufcj . 1 ^_5 jij Ool^-i j^j 45 )jj*> 4 ^|>4 

O Uwwwvs->U I -^-3j J->- (J Lo jb-J 

^ p i* p 

^ (JU 4 V^ (b^ 1 ^ 0 ^j- 5 ^ 

j^LpI U-U-p lLU3 j 
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^jA ^A JlS 0 _^51 c3 4-UjljL) 

^jjjP AJL^Jl i \A o jJ^S" l ajj&j .‘L^vv^-jJl 4P^>j>s*<iJl ia^>c_d ^yt^p 

yJb C^Js^Jl iilS t ^&j')l\ ^J-P jl L-«j .(_£ jJL^l-^Jl 

.C-^UaiJ 

?L« ^ * j^u * Ja • 

i L> j .oljL^j U^» La^wAJJw^ 3187 ^L*Jl ^_9 ^^_pL ^ .^j_>-l 

Lip Jij t ^ ^Jl ^jL>Jj olj Jh . j ^jA l^_^ L>j t f-Lj^Jl jXjl^ 

^LoJLftl jlwL*a OLS ^ijJl j^J) ^->t— o-Jl (Jl^— w-Ji jtS ' j • ^ 

. ^ ^ ^51 jS ,iJLL& . jjb <1~*S £LA •^-A ^jJ 

s j->*-a j-& ^J_> l JL j-^p 4_*-S*l ^S\J1 ^ap jl j^i cJ j^- 1 

1 4^www<>-*iJl 4p^<^>t^J! ^jJ »*L>!-L>“^/l 4 *J»^p ^j3 ^^jIp 

4JL-^*j aJ)) . j-£> 4 (Jl^_~ wJl ^^a_3 j-) LLjI 

jA iLjk JlA 4 _^p -AJP ^JlA 4 ® 9 W«>IS'^)I 

o^Jl>i^ 4jL»-J Jlj*JJ j ^5w ^1 c JuJ->- ^>-1 l)Ij-*^o Llas Jju^l Jij 

! c-3L^i 5"N ^^pl (jl jI-LlIjI ^ipUai^L j-w J ^4^3 jL>- 

^ * * 

Ljp d— iS* jJL) 4 *UJL)l l-A-^J <u^bwo ^ jJl ^ JLl3 I j£~!m .Ll%m^ 0 

s <* 

• jy£ «^>" LlftLo oLs ^ l^o-iL 

C#-* 8 -*-® ol J-»Ij •lSjJj—' us-^'j’ 2 U-^- 1 4 ->i 

{£jjj* -^P o ^<*Jl 
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IJJ t L^jIjIju ^^Jlp Jailp^J jl ol jj>«-oJI jl pJLpI LI • 

,*liL)l IJla f-l Jjj j-JLl <Ljtf o yi li 

• ^wL 4jl 

O j ~m *£ i j~o j^jDLlj ol c-ijjp’l • 

0 j ?** Jl ^ ^ j&d\ iJS> jA> U C 

. ^a AP^oj^o ^a (_£>-Xj 

a (■ f 

?U«jI • 




jjJl 


^j_a k^iLL Li. I ^..J I A La 

?oljjL!l 

0 f, 0 

.olji ^jA oj^° L-L-l .L~>- ® 

?LL LXLoj O— w*JI c L>-_5 j diUj c* ■>*■!' 

. . . t ^lalL • 

ir* '^-‘i • • • ’■^ ^ 0 -^-b 

.^^>«jJl ^a 4p^oJ>t*a ^a ^5"l LJJLS” Ui_j t J 
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JUoil ^5*1 jJLipIj c-Jl t ^JaJL • 

^^Lli jX^aj ±Ju0j ^ Ctt* S 

ti-j yp <Jw*v 100,000 ^J-u j-^ ^ (S j~* .J— ^LJL 

<iU?)!L tJa-^jJl ^5 4_aL>r^? ^o t jJL^wo ^IjU iw-LpS/1 ^Jlpj 
t-L>r_i! 4_pjj-o Jl5w>!j 4_*JIj aJL>- (j^jJ aJLs *2i-b 

•j a ^ 


9 ^zJI AdL**oJl ^a aJ ^ aJI A***JI (jl 9 

^Lp 1 Ulj oLj-Jj jj ai«o Iaaj 

t jj J l^JI A^-^x-s^ j-OLiLo ^LpJ C <Lo->s_> 10 

olp J-Ot-« C frl -yg .O Oj-JwJ ^jJI CC-lj-^^- AjLILo-P t C-bj-^u ^ jJLl 

C 4b j y y) c j* /y 3 4i*>Lo-P < c ^ 4^^o-Jo 

O^lbx-a t L^Ij jj lILISLoL jj-v-J ^1 J-* t o j-w^3 oLpUcJ^J j^L/2js 

^-p|jS jj jJl jjj .0 jJlj oLs5 yj t 4 Ig « *-a 


y^P—i jy—i l l-^»9 d) Lb Lo*XJwP 

<^bJLo 1 ^ 0 ^5^ tjb" . Lj jJL> AL«o a^j*»P t 4j«_) 

tl^ilj t(._^L*jl _ r ^P ^y> jAaj <>~rjj-^' rt_Lc.| ^ 

^/ — j jbLJl jib y ~ J ^jJlp ULaj t _^JJ| N ^ ji*-l 

^^3 ^yJLu lJa a £1 Jz£ jlSj 1 1 Jj>- 0 j-JlSI -Lal5" LlaLi — JU 
( jp\ yC aJjL>c_j .IJbl ^j-P ^-i_3 jJo 

(j^^jLwo L^jj . cJ^-4-ll ^ ^cjjLxJI ^3 4^j^/l LlpLs^_j^ 

.5 Pjj A3j y>\ JpjjL** (JjL>cj 
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lib • 


jl5j C 1 Lj wi3 |V- ) t 3 i-Xa^J 1 ^« X ^ J L^^AXP _ 

<bl_S cIjLp ^aJ>^a^ wL^UwP ^J5 n-w« ^Xp (Jj-^boJl t_5^ £*>s>zS-i 

.J^bboJl ^ Labis' ^ t* ( _ 5 xLll 


?^i?LiJl ^ 1 p ^Ul ^Jl 4 ^ 4 jjail 4 . ^tj |JlA ^Jjfe • 

U j-iLflJl j c <L*^wJa J ' O ^li ^--Jo .^-g -3 t C->!j jJl *LlxX_a>iLj 

.^pU^-Ml 

?uLUi Jju libj .bi • 


tJX>b (Jjibil i-lJ I -L>^ t ' .1^1^ 

oJlS Li cl^oii o^Lv ^ib o^J JLp^I <ili£Jl 

» b>_$"j .o lyg . 1 . 1 ) c d^ L s^-Ltf j cj L^- Ld i 3 Li_a 

. 4P cliJAS' t Jj-XckXJ Li 0 ^>e_<kJl 

?iU 5 Ltj p ^»*JI I-Xa ^Js> til • 

l^J % >LJu5 j c o o^>t-il iJj (^jJ OolS . J-*_> t "^S 

0 ^wLo 50 ^Jl £-b"J ^ *>X« 4 cXj! ^> e_ii ^A 

ol ^?x-oJl 0 j-A ^jA ^l5\Jl iillA oIS" JJb t ja\ ^jA /^Xj {.**.£ a j 

CjI^X-wJI ^jA ^j^j^kj 4-* *,a ; Jl*jj t b^s J^j^-saJu O^Jj ^5 Cjlj->*Jl ^3 

.uNl lj-i! Laj c l**a La_^>- 0 


?iJ^i]| dhfij jl JpLjI cjjT .lit liPa • 

! ? di! i 5 ( j~Jl i LuiaJ jjAj. liwo j-Lj 

IjtA ^Lc*- (^JJ! U .^AaiL • 

• LL>o lj jfi llAi ci-lLi~> N C-ol 
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J jld • 

^^-pljLb 4_*_J^-Ul ^_pj^I j j)->/2_> dLlbbL oi ^bpl bli t ^lb 

.c^jb Ub ^^JJl 4-JUl bail j 

ibiLUb u*l • 


Ula ^ p j-a *>Ui cjJ^_> U jl .*>b Ui t dll Jb LaIpIj^ 

4jliaJwfl ^3 olljliJl ^Ja^Ls^ y>- yJbJo AjltbLoJl 4 j>- j>-oJ 1 0} • j->bJl 
(J y, 0J i .<_£ J>-\ A q\q\ A 43 Lb J3I LbpxJ LibtJbxJj C <C-OC* 

Jb-Lj e-baj^/L IJb t^Pjb Aala'.a Jb-b 

^ J-P^J obV J ^^1-P bU-*-b 4-*J>\ ji\ <UUo*Jl 0 -La . I ./? x-*o 4 d ./? 7 La L*~a 

.0J0 Jj>~ 


p ^ ^ 

As^yo L^olbj «bi5o>J! i«iJb>-^3 <jL j -bLull <j ^J *a 




^_j L*-« £-<*-j>cJL> LL>lJLiJ^>Jl ^LiLa jJLi j»j_>sjJli ; ^JaJb 

tf-l^-A |f.jJwW3 LjjJb dll jyOJL) <1)1 Lb?J dJulb-alj .(^5 ^-oJo 

^1 p ^i-vb^O \jy& J t^lp^/l b-L »-^*-s^-> L-^-bw 

0~J L_L*3 L^JI V] <»C^V>-yA 0 j y& JjS j 4 laJ .^L>-LJl Ja_>rJl 

.oj^s-aJl ^^Ja.> L^S" Loll Lob LL ^bL^o 

?3^fcdl ^b J ^>- jjdj 'iM J .y»Vl l-^A b( • 


jLjL>-I <LjjJ>- i)L-A ^£jb j-o-Jl jJL) JL-P C j-y^ wL>- ^ ) 

Ja-v>«-« jr^P ^ ^r*-La Jai>- ^ jj>»lJ li 1 <L*j L-JJ ^_^->»JLl 

4 - bL>- jJl frbj-^Jl 1 ^.oa^*b ^ C^LoU-Lpol J 0 ^oJL^vwo 0 Jj-. 1>t a ) 

vJL>lpL*-bl ^^j-wujj 41>-Lw« clljlpj c L^jIIaj ^jL Jb 

b t Ip^-i-p 1 -La i^bsLL! bl .(^j«»b| 4^bl) 4-j-w^ 


122 



<. J-wsLaJ jj-* ( _ r -_J 4-iU t l yj> 

f* ^ f> 

(J ^>- L«L*-> j^Uj ^ ^->tjJl OU C <Uj>-jL>eJl (JjJ^l^Jl oJlA ^3 C i*-*-* 

C ^\J«3 4»^v«j C ^5" 


?0JU>-lj SjJ^ jjjJ (j j f C ^J ^S • 

tjj t JljLoJl ^J-w^w i ^*S' j . pL ^J l ^-Lf- IJ-A 

Jl*-jVI ^ j->sjJl O^J t aJuoLS^ jjJjJ 4_L-*» 0 j-Jl-o L? j-*-~-*-J 

J^-l^ ^ *2iJ °J (Jj*3Jl jA^Jl IjLA^ . (J J^&\ O.X« ^ 

i y*-* ^2-IaLjoI ^S " y kiJ-L«j>c_> |j*Aj t ^£s^>-\j ^lll jL*J^/i ^J&l 

,j~S Jj>- ^1 


^A Lo • 

j^JJl «u5vi j <. ^_wvj>Tii ^UL»-V ^~5lLiJl ^1 >cj ^JUi j-iJJl 4j| 

ij^Jai Jjfli . oli ^iaj ^2*“l (_£*iJl ^ ji ^Jl <J (^£*33 1 

"’"" " c 
^_£jLjJsLj £• y*p ^i-P j"*“^ 1*^A ^j->" l*XA ^ ^Lw*! 

lUjIj j-lajJl ^Jl^ AJijLflJl jlj^Vl Aj ^I su f-ljCLil 4_^3 1 J_*/2*oJ I l-^-jlia cVj 

. o JL>- 4^Ja.*Jl 


?jaJJI IJ»A viJUl^oL Ja • 

,^-^jjJ ^lil jL*JVl jS\ y& Jl?*-Ij 4j! 

• p-^j iJ j>- j\ • 


Cr* ^j-*j 


JJw« . O 


LS^JI 


^JS> oJlA J 


123 



^ J ^ y (> y>c^] I 4P ^yj ^+JL»^ C ^xL^S” Jb-\j>tj 

■<Jy j'jj- 5 

. ^» ^jLp ^wLs5 L>ipUa»Ui<»L Ajl ^LpI ^5*1 pJ ® 

E ^-$l»li t 4»ow2Jl <U,Lo-*JL 0-~-J . .Jj>-I ajl 

'-4! (Doppler) jLj^ 

LaJXp Va>- J^ iaj jjfcliaJl ^Jcjl jJuj^ OjJbUaj JLaSJ OJl • 

|j-Aj . O ^-^ Jl 4_0-Jp jUajUl OjLfl. ^ 3 O y*& ^aUij 

.j^I ^y>- ^a J ^k> aS^p a] 

^-XjI LoJlIaJ c ^J«P IwLxJl l)| t 

V 1 * g-j - y g Jl &*>- yA (J y& <lJ_P j-A La (jy j^J p-lj li t |* ^J>«jJl /»~a 

♦ y P-$\ <**>- yA L^jJ uL ^Jaj 4j>tXj yJl ^ y>xlS\ L)1 

J yk> L^jjJ UL L" 1 -Lw*J 4j>sJo yJl l ^ LaI .tiijj Ol>Lyl 

AP d)| C *>La3_^ . ^ y^>~ tJI-’ L>- I j^j 1 L$ -ip i jJliaj A>-^a 

i^iJ-j o\j ^ *\j^>*. Jl c-^L^Ly V 1 a . -oS p-A 

.APj^Jl Oyj^Jl j L^J3L>“ yA ^l]l AJbj JaJl 

c-i-j-S* jSJj .L^JLp j— - j^-o-Laj lUS J*)L>- yAj . L~->- • 

^6 aJL x S* ^Ip ci dJJ^ (j^A 

^-1— 0^ ,J r ~ > -''^ Lj C l_J I -jL^*^>>C_> ^*1—3 .^y A X-> I 

J piLS'l^S' jljj^ y*i tdUi Jjo y« yb (Kepler) 

<• *. > ^ 

^ b^U -LUj J-*>!l jl t ^1 0 ,~oJjl 

y*A ^-L c> *) . ^.-■^a’LdiJI coL aJjlSLJ I t 43 L-«-aJ1 < ^^_S03 

^_3 J j->*-> *lia.4-> oLl^j OoL 5 dJJj jL 0-^%w«^j>“'i L^JUaJ c j_5"JlJ1 

yj_^ijwxJL> aJ^L*_aJI 6-La (_3L>k_ 1| ^ j-p c-w>i — t j?-^ a - > 

• ^%-^J w\J (_^^" ,y y I 
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?j!jjxU -Lj>J! jjt> U j 


f. * 

43 j^a ya jJ cJj CJI (.Jjdj . f-U-vJl ^3 ( j~Jj ^ 


jl j LLw >U ^Ual-wl ( jiajjjl <^Asa) ^U*U» ya j 

^yjj 4-WW^jjL) ^fLpL$ I 4 ^ **.’0— J J l U K 


* *■ 

?UjJ L$JiP U.lat c|>j>kJ1 


^j-a ULK^ c >sjJl jl^La ^U» <L9 j*-* UULp La ^jK 

yjt A»s^a^Jl o yji}} 1 4j^*^2^5| JjL^^^IL *»■ -^ L*a L%3 (^ )>L^^ 

.o^>c-^Jl aKS UlK wL*j (J j^i/?->cJJ 

?>UI y* U 131 • 


o LS" US' j I t AiU^UI o_*-wvji UK Ajli t ^LK o ^jI£ ^1p *U 

& ^ fr 

.(J ji=>l j j5L> 4-JsajJl o yUll l)U L iSj^ j* (j-^ ^ w ^* J jKI y>«Ul 

? ■^s>^p IUa 


UjJj>- Lww«»j ^J,SUlj UU 3 L)U t m yKl K" j>- ijjJxj ol 

L)U t y>JJl ^Lpj •? j-jjwJI (jljjjJ <uJwa^Jl o yuJl J j_L> 

.u /(U 50 i — J jUj U_i ^vwO-*I*Jl (J y>- o^3j 4_P ^JjL^o ^jLLlP 

ejj^j UiL / ^*K 35 aJjj^ l)^ <.o v. KjS ^]| «y^jJLj 

^ . 1^ < i ’“* m t ^->^-L> I jj^*J! .a-jU /j»-^ 30 ^^j'ill 

Uaj^l J-S-j'yi Ol3 ^LU-S ^J-Pj . 4*o lj l 5 4iL~^4 

.jljjjJ! ^ 


>-i* , l J_*ji (l) 
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■j£- oJLaJI f ‘fcl SJjhL^Jl ^pJl <U^vjJL • 

^l~a ^ dLL; J-P ^USu Jit ipj~^ O ^Lu o j— 35 " 

.jJu^ j^jli Lo ^a <15^ IJaj .^5* j^JI ^0 iu^S 

* *■ 

La U 2 J ^a j .^jJ j«jJ UoL>sJl <u ^Jaj oLS" Lia . /♦-*-> 

IaJjU pJ jJ 4_> j UJ 1 olj iaUJl 1 4j jiaj UIp CvJ 

.wLw^- 4 j>x-whJ oJ-pli ^Jp 

?iii ^aJJi ja u • 

* 

^ j_>«jJl ip LoLo-> 0^~w*-Jl 4-^>~jL>eJ! ^ j^xjJl (jl 

^3 oljL*Ji (^U* ULISUL t JslA 3 Lo j^tJ C~~J ^^Aj .i%jj-flJl 

^yJl ^-SsjLv^Li oj ^ £-51 jJl t _ s 3 .1^3 ■)! <uj>-jL>cJI jjUUoJI 

>e_>*_J sZj U*j L-- 3 ijljLw O*.) LS* L 4_^>- jl_>*_ll ^»Jgl,‘— oJl ^3 La^^JLj 1 

c <LLjui diLji C5^i J ^ ~* U JuLP Ooli t o-Ls*-lj Aj>t^JLlIIj . oljuJI 

! 4P ^-Ul ^-aAXj j2>- fU^S/l £-wqJ^~ 

jli J jljj-5 clil • 

iujjjJl ^0 Ukj ^£5*1 ip j^-XJ ^ l^*j 

tJO*» 

4 iiL^Jl JjLL« ip -laiaj>t>3 y* C-- ^.5 lil^ 13 a 

* <* 

t A^r!g,..4 ^a iiLwJl b J& ip^Jl ^yasljJ (jp U> ^*3 

^-*J ULb ^J-P 3"^“^ *X-iJ ,<JoLj J-Uj 4P i)l j ^ Ifl ■> .a) 

. j>tJfl^vw»J ' 

tUl ^zll oU^iaJl dJJj JP liUj .dlL^i3 i!aj>J • 

ip j— - IgJ jl *u>-jl>tJl S J Lju J I jl ^jA j*j ^yJlj 

!Ul»1 ^j U JwjI jj jJij ^jLvflJI lJu& ^ o ^ 3 liJUl US' ?Jil 


U-ftlJb-l ‘ jU o U^j-Lfl c^UU^oJi oU& p-Iji 




J_flj 
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*Ldl jy~-> iaAg 4-LS" dJJS J_*_j lj-ali . Ali?L>- oL jJal 1 1 ol (Jj-sj 

j*!^>*j> jy>\ L-5^ -’l 0i_5 C ‘Lwwvw^-JiJl I 

1 ^ A * « .l^.T (l)L$LoVL J 4o»wJ>w/? (1) j_^J C^>L jiajJl (l)li C LwA ^j~a J .dU.5 

, . . ^$1 ) j co ^oLiJi oli eLdVl ^S' IfLLL^Ij 

jt_^i_>E_j j-& La Klj , n ^ )| ^L>b>-^ll oli» dJJ jJLi A .,<? a 7| • 

^ ^ ^ “* f ^ 1 1 

« ✓ ' i * 

^J-P j o j-?*-^ 7 Lo j (^i <u-^jJL 

(.u^Sn j-A La ^Lp (j ^ Jaj j c aJ ^ JLc ^a C^L jialil d)L i dXta 

O-^xjJ .0 aI>c_3-VI ( j^. J? j-A La ^ipli ^P ^A j u j^*-o?Ji 

.w-’^LlaJ! ^j-o AJLlj oAa oj dU J ^3! dl 

LLa^ 0 

■iJJiJl s*UI A^JjXa 

dJJ L j-A .4JL— oJl o-La J jj>- dJL-Lp Jl j~* ^jJs» ^5 jJl CJb? • 

.^LJl3 1 ^« Ip «• ^.yol) frliiL 

^,_p oXju ^ Oo 15 LwLS" c <L ^JajdJ Lfl-LaJ> c di-L 

.4_Ll$LJI ^Ja ^a /^_P LaJ_*_J dJ-L t Lgoljj3 ^-3 liut (1) j-5o (JpjS j~o 

U-lS” J C LaJP oA-*-L»Vl jA ^jP (1)U t <ul Pj 

^ .g5 L )1 ,^-a diJ*L] t£^L*jd! wa->- 0 j-aJ 1 j ^j-*JI 

. ItJaj (1) j^L^a* 


? ^A dJJS • 

^ p C- £■ 

^-A Loj Ltia . ) I |*» ^ ’’ijjwil jjy**' ^ (w* a «*- ]' (1)L ^o| 

.03L4JI j*JsL*-a J^p (^ 
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.Ijl liSC* • 

* 

jjo aJLiS” c — >15 i^| 4jli c •> ^L>Ji ^_Lp j _ 

^\ sj>r-) <u3b^j <Lo j^p a1i£J 1 oA^b ^Jl>tj L^Jw^t-3 c ciJA A*—«jJb 

iiy>«JL» ^y^jlAjl ^y oljb*Jl j ^ y>«-Ji ^yLjA L^-Jl 

ap ^Ji 

? Lfrt. J5 o 4»u jJr 3.5 toil yt y>l J> # 

/y->JL) 1^15 L^lSsJ j oJjb ^y ob^laJ lib** 

(_5 JLo ^1p j t oy>t^Jl *b>s_>l ^y Syb^j a1i£A| ob ^~vJ>j Ji^L 

^Lol 

l ^ *-wj2j ^-Xjflj yjl ^i^ll o-La jb c bl ® 

^isAalp ^ I C^uJixo oU yb ^Ig.-^ll obj-ui 

•J^' 

^ ^ial> .»> M Lfy dUiS" ^JS ^ J • 


? iJli-A 4^JJx<Jl O^t^Jl 4 ~ oS yb J # 

y>*->- (3j-^ o-^UJl oA_a jl JJLa db y^ScJ ^iaj ^Jajco u| - 

.0 jA yj j*Z+j*j Adi ^<kJl cobJl 

oL>^ y bUb,J l <o L Jl AUa jL» 1 1.,<3 fl >1 0 

•vlliJI ^U)l dUL- 

.ySb ySl 

^aJJvJI 3^L*JI oAjb |t-A y£sJj . ^J^A-a IAj* # 

^ill 46 Jl Jly* c^>~ ^b JJl! 

.j'ilji (j^JbJl Jljj-M* ^Jl 4jJ ^ 

^by^l! ^oA-p ^y b»-L>Jl yS" V I (Aly-Al aJU c yl y« b*_g>> 

.diUJlj 
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^ yjj Jufll Jia siU SiUI diia 0J& jt-J ® 

oiUl ^jaa Aa-a^i! 0-L& bj ^V° bb 

(jl jl tla^j J^La^l Jl e5jW~ ; M 

t oJL* Jb>bl j < '{’■'*- .o-Uaj 1 ^ .~j: bLaSbl <ui Lj ojl>- 0_^So 

4_aJlia-aJl ibLaJl bJJu J y>- (J-L>aJl l-i_*>J .LgJojj bJ-)l£-aL tjj-SL-~j 

■ aij-Jl l _yLe- <_)•*■ (_S^r““d 

I«^W> gyjl i-J - j£ iaL~>4 Ji—'ill ijl liLt • 

\^SjS Jia 

,(_g i S j$ ^y> SiaL* il-LpI iSLa j^5\i~a I_La 

?l$iijij idkplta:.oL — Jl l jp liLoj • 

<j*a Sh ^ii-ll £-a ji’ijl .Lfljjj bLlSbal) J->-l 

.jlijl £-«J><J «UP c!bb*- 

LaJliP ^yAj .L^SJ Ifiltj ^ AjJ»wJlS' • 

JjLia Ji jU jV JL>»a iiliA b>*b j>J Ij'yr 

.J^-JI il!S 

jljjl {j* ol~aS L>jJ t cj! ( y>v ibjl •<_* >c ' 4 | ^- J ^ 

ilL* a1Ju~ J* J -bjlj dLtf>l j&\ Jljtaj .If) jLf^a-J jb*Jl J 

J>Lw»J>-'yi jj -a I ^ y^~ '— > ^-ij^‘ a - J J OL-aAJ 

SjLJI 0^5b bl ( j-SU_Jl j-a l _^\ (Baryonic Objects) (2) 4_b!yJl 

.iaJliiaJl 

ioLle-l oLa Lfjl J jiJJ £y_±ju J L^jJ— I i J^c-A 4JI 

.5jjJl i\y ^ ^U- p— al . Baryon (2) 
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jJJaj tJU- J5 -oU jLe- 

«Massive jL^xj-l) (Machos) ^ ^SV* i_w«— J oJLa ( _ r Lc’ 

a_soI (S jta) *JLa olS i (Compact Hallo Objects» 

,iliU 


.(^U) ^ »-UJ Jjl >4 1 $ • 

1 4-lUa-»-o-il O^i i JbcJ j . 0 dUuLiu AS-Xi .l^~> 

o pLj^aJI _j JJJUJI pLoJiP L|j>wi i_r®J 

p ^ 

jJl 4 ^JJa <v ll o^Ljl ol jZ. A a 4 4__s^j| jjLal ^ j_L>- 

oJjb S' Oj Zlj .^AjLa 4 jjLp C 4****tjS\j> 

.oU^I 

feL* <uJLla«Jl oA«Jl <jt j+s* ^ja jl5* lij >■ • 

li* ^ ^ lij .LiUlpl 

4— ^>*J 4 4-i~- > ~ \*y>- 1 j_A 

4j^>t>s-« i)j£s l)I <j^J c Aj^Ip o^l* ( JjO o^UJl o-La 

jj - L* /3 jJl cLLta ^3 L^j 4 4_pI jjl ^Jl 

L« 4 ^%^S"I 4^JM L 4j 

♦ JjLw-JJ olj^l ( j-0 

jt ij^*i c lij, ® 

^oJJa^JI oLoJl l)L> *Zj\ jy.*/oS-S\ <_P iiLwft 

,<U^>j j 


fcT ^ ^ — 

J)\ 4 4 J* y S"* Oj^l^«-*-J <Z ~ 4 ,■».*-> 

o ! jjJui c— ^j^Jl O'IS’ Jij iJ-A .^JpL^JI 4 jLs^ s ^> aJj^S* |t«MM>- 
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j-A olS" (Jj * I J J J>Jt ^3 > Lo Ju>- ^i\ 

.((_5 y-l oLA5 Jj y- JjI j! y* aS ja) a-IjIjI is^-wvJ ^ j>%ji 

.t^^LLLJI o-La ^y aJ oL^a>«~Ljl ya Lt A.Ua j • 

?oL*jj bl yt> iJLkJl 5^UI jl J y)J JifcJj 

(J pJ 4*Jj£-j aL>0 uLw>. ^yL*J L$jI jl 

. J-*j IaJu^j 

.LUS J5* y y>tPy Ja Jb JL>-lj iiliA • 

.^L La 

cjI y*w*Jl feLo ya jZS\ jl a ju JI < y 90 4^^%J jJ J jJsJ c*Ll • 

.A^JJia S^U y* 4 Jj£)I feLo ^JLlLj t aLL^JI 

p * 

l^£)j t <LoLlpI S^U o^LJl oJa jj£j jl yo Lajlj • 

y^a«*j! yaj 4 oL<wj L$jl jl 4 iuyJl aJL>-jJI oL»»»%y»Jl ya £jj 

~ * *■ 

.y^-l LL- jj^J 

.^yi £+**a ^y Llbj . L**^- ® 

* * f 
.^jL JS ^^JlPj .oJl^Ij aJl^*^o Jaib ciLuJ d)l LI 

ya A^l>T7..Ma ^y AjJL>wL~^*J| LaLyyil yJl jjisJl j| • 

y>wJ c^JLS* ^jL>*jJI oJla y5Uj . jj y ^Iju-oI ^Lp oJUJlp 
^Jlp (Ben Franklin) yJlisJl y y c^jLhJ ya *\Xj\ 4 ajoLipI S^Uj 
^yJLJl L^tJJ ^jL>«jlj p-l^ijlj 4 aJjjJ' aJI yU? 

Aj^ l ypV I S^LgJl c-JLS* j^i 4 AjjjjJI ajLp jL-m-o ^y (CERN) ^jjjJ! 
j j5Li jl U 4-jLio 4 iLy*s> aJlSI y»*jJl IJla ^JL p j 4 La aJLSI y* 

^yyl ja]I fiJA ^tyA* A^flJ AjL ^JlP 

ya AJiy_^Jl (jl oLm->I d)L^-aL twiLS (JL*J LL15 j 
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iaJis y ij t i> ^9 <U*> jl>- (J*A>- 

ol £ (JJUlTj • 

^^-Lp j-^- 4 * j-J 1 ^LiLli tJL^- J-S* er Lp j .0>^Ail ' >-\ LJI 

Ol *-^->“ 0 ( ^j-P (3^ k — ^ j-*-> ^ -> ’ ^J-A cLL~—4j 4_]pL~wA 

^LoJL&'yi L^i C-J lS"jl^^Jl yS' y ».^- t> t-> <* — fl-^9 L I ^1_P 

^J-A dJbl ^1 t jy*~ A ^JjxkS” l A^JLwJa j 


(J jJb- £tJflL~Jl ^9 p! ^>- l> t ^Jjl 

IaIIu 4_*_oj 1^ ^^Lp 

.Lo b-wJj ^ (Jjjl cuS* • 

Ju-i o*L>- 4_oJa»*J! p-5oUL^i^t oj, .ytfl 1 -La iS j^i»-L-*) 

i_9Lj*l5l t^jUJl yj yj J*o-P ^9 Lo-» .y y^^}\ jL^^- ^S y^S . j 

^pLs^gJlj C <t*j( ^Jl ^jjLlJLJu j OljL>e_>lj L *L j^-5sj| ^j-ul j3 

.iJ U^)ll IS^lSLJl dUi Jl ^U>))Ij l£olSLJ U.UJ1 

^ y ^***^Jl (JLwCw/l ^JS* LJlP jl (J ^JlJl (Jj^w ^Ja ® 

t OjJ-w*J ^1 ^j-SsJj tojjji t OjJ w o-*_I_**'i t<JjJI ^jl ^1 .*}\_S’ 
l ^1p >X-->-^Jl ^A lA^-9 t ij (JL«-p| ^2 -L-Lp 

.ljj£ f-Ljtl ^ 6 jl aj J OJj L 4zA£j 0_^Ji 

? I LjJ (J ^aJI j-> y Ja • 

4—^9 ^ I y*.*j ^^wn-1 Lw*> 1 1 C ^ 2 . i d . 9 j^- -ww<k-^— 1 1 ^^-9 4_L^N-*iw^Jl >— w •> 1 

O j3 yu tJ O —m . 4lP 4 jL>-VI Uij t Jl 

<lL?«- 1 Jaj 4 L-j jj5j j! c J5 

0j-^> cj-^ o 1 — j 4_jI-^-» 

.oLW JUU iiU 
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.iil iJLSjb • 

* 

6 C.«-..«d 4_JL^vwdl <1M jS<Xj ! V^dJ.-LS” ^JLwJl 

i!L~Ji ot tjLiP^l cdS ^ j! o^Ul ^yi jo-\j 

C-jI^^S/I 4-^P^Ju ^ L*UJl ^1,-AJL^j AjLLaJLo 

jJt> 4^»-Al ^jLS^l lMj t aJlS” •iita ^JU^wO 4jL**»dl LojI C <U^jcL^d! 

^^!L^j2j <JioJ 

pLIUI I j-A p-Ij^- 1 ^Lp C d lilj oJl dJJJJ j .J*>-1 ® 

^dUis' 

. la.y^Uj 

I . I*X>- AjjP^la 4j d^LS* JLaJ # 

«^j>- jJl ^1 p cd 
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clii 

fLaJUl IJLa «Jb iiiL) Jjb .JJL ^jis . Jl j! i_a .Ja,l • 

; l jP o j*0 S »%a 

*~il U, Qocg. *>» L«.AJL*3 t ^ X3l,.,rffl. «-».*< 1 ^jy ^-£Q 

» s ", 

*C^ Jjjd JO jj lO^bLLdl oJlA J j >- 

^llA Jji ^£1 |JL>- J Uju * <Oj 1 bU iiyuw ^1 • 

^1 Q JjJgj tl jZZ+~j* ^Jj j-b 03 j ^Jl ^^Uaj) 0} .£-JaJb 

*->-j2 ^Jl iLbl ob-*-U ^ybl jl jjfc ^jji oi 

.(Cassandra) (1 ) IjJlO»L£ ^ c5 _~Ji bg_J 

^Lb :_.,J pL j^ I p-L^-Lp j_>- 1 jl tcLLli 

jLS j»_> ~oj . k— jUoll ^i-P 

<*iib -0*1^ 4 I jJLaj ^ 4j N (Jboj ^J->^-b O 3j <J*b 

•1>*_P' (ly (ji-^ li-^ 4 

^(Wolfgang Pauli) ^ jj l jV>yJii\ ^JUll JU<a2 1 Ja • 

1-La oLS” (J>L>t_)l *»ljJu ^jJL (llLS -* j J i. jj* <i| 

I-XjI JL>-I l^J. 1 ■ in t V oi y \ ■ l J- j-Xi 'y*^ - j .. X i ' X— A O-Wl cSaIjjIp > *11 * *Cjl (1) 

.( >U) 
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tiJJij <. L^-JLc- t-\ il)l£ l _ J xJI l5 p ^-~ jj—j 

.1930 fUJl JSl J\ 

al yr'y il)i-5 J_aJ ialJLjl j_a <o| 

JlSJ ^jS Ja^‘>Ljl J“>L»ajl (_y^ i~3 j-2 

(Hcllf . tf -,^? Li' ^-^_P * w~ J»E>eJL> ^ jJI oji O-— aLs 

^jl^>- i c-JL^azJl _y*^ aj.aJ _^>Jl Oj I L)\j . Life) 

.jjL&S 15 

)‘ jj^aill I -La £<> o~aal i_a.lT • 

jiJ J-aJ ,k_ajL»ijJl oJw* aJ ./? «_a i)L_A 031? JLaJ 

.aSlkJl alia ^ j _ L^LaSM J> ji j^a 1 <_> J^—L> 

. . . SSUaJI al* ^ Ja • 

4-sQ» ^j_a_p^_a j| ,ljj j_jJI ^a I J_J tjJ—iLs aJI_>J| «JLa ^3 
a_LS\Jl iiUall ^j-oj»ta ^jLj d)l <J*iA>«j')/l J_S aJLSCII i)jjj 

,(J v >L»«j'yi Jl*j ^l.-a..-.->cJl 

■ ‘ -Li] ® 

LsUaJI j_a J_5 cLLJ-p UlS . t3) E = mc 2 jL Lr JLi ^ 

.ikSTJlj 

iI L lpI h? .*L La^j j ?4 h . ... i U jj^SL ji ^jLj Jjk • 

. E = me 2 If j£i i yi\ I J e*- o^yg^iJl iisbtjl s^JUbr al«j jl>JI 

^jLp- .(Joules) J 1 _^a aJLkJl ^Li o-U-j j) .Jl*5Ll!L 

j.^’.aii oljA * tf.irVi (2) 

.Salll : (Matter) (M) tiilU : (Energy) (E) ( 3 ) 
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di) ^ <£*Jl kj| •* (jLloJl 

(wUjb 2,2 ^Jl J >-) J»l J& ji~S Ojji La C^>i La IS^J 4 ijllll ^3 

ciL!j-> ^ jJLlJ oliaJl ^o (Jjj>- 98 O J *,a ; ufJuLs 4 Ju>~lj ^.X-a iiLw^o 

•cM 

.dLubl ^i • 

( 10 x 4) <Jp3a-> *-&-*~~*±-** L)l • aJjLa^J! 

*j-*2? L? J-^ L^jl (Jj3Jlj 4 ^LL J5" ^ 4iUaJi ^« J ^>- 

.o j^j>i j^**-j j^*L« ^ j-AJL jju 

.Lm«>- • 

.S-iUJI ^ j^> ( 8 10 X 3) jA <-y* a] I kf-j~> jl 4j"Vlj 

• IJjj- ^ j~* • 

JUjC— I UjIxaIj jj/l_j «. ,*5s~~jljL<J L*-j jJUij 4 ^,-*-1 

^j-pl j 3 4 jjjjJl 4_Ljwi2J! jL>r-jiji jjAj*- 4j — 1 1 .aJ^I^uJI 

.aJsUp (_5^| 0 L 0 JI aj! 4 

,|JL>- 4.LLJS O j^I |t_«J 9 

J~~* ( _ s Jlc- j . mc 2 = E JiCiJl IJl* ( _ y U ^Uaj jl ,lu?- 

A-o^_sA» oLl? (_5“H 0^1— oJl ^1 jjr *_L~o_3 li| . (JL " -< 4 il 

.AiliaJl ^0 J,^- 10 x 9 ( _ J le- — s 

^Lij'ill oi-A I— ' j-vi> <J}L>- j_/> 4iUi 'J J-P J .^3- > »J c«-ilj • 

*?E = mc 2 ilibuJl JUjC-L 

4-LfThJli 

( j_4j ^JlP Jlo] .^ju • 

^ t 

30 ^Jl^>- 4 IwLil 4jjjJa_> ,*J l^j 4 » 2 Aj>-Lwv 2 -a * y^ ^^3 
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. 4 illaSl Jl jJl jIJLaJI e-UibV j j»^L« 

" *■ * 

.t\*y*A Jl ^ L- ji ^mAuu viJL JL aj>- jV ajjjcfl .Ll*»>- • 

?4jUa)l pLL J j>- jl S' Jjj 

+ jj->jj-Jl 4-5LiaJ ^L*Jl jLS .4,1 Ja ».<>-ll O-jLS 4 JJJ -1 

^ ^ p 

(*-* L*~^J . 0 _J jjj-JJ iSUaJl ^jA Jil jj jz£jy\ 

• LLS>- IjjJ Jili jl£ 1 JJ tE = mc 2 iiaLtJl 

.iSUaJl JL »_jbi • 

I jj-*j 4 4iUaJl p-Laj <J j->- (JjLv-lJL j^-oL) I J u 
jljJLoJl j| .4jt$Jl ^3 L>«^>tt-s^3 IJ-A jL i jlj-> ^y-^-jl 

.ojJJl (J J~l>- ^ul*-a Jl 4~w*jJb l-X>- 4iUaJJ jL*->-Vl 

9 J^> jA f£j • 

\-iyC Oj^i^ Jlp- 

*> «■> 

,|jb^ I j S**P jSaj • 

4i.wgj>tJl •*(_?** V 4a*^L*JI ^3 Ja-a <dajaj jl 

. j-«JLo 

?i^pLj SiUal! *li IJLa jlS' lil • 

j jl ^1 Lj> c 4 jL>- I JLp (Pauli) J JJ JLaJ 

*— i 2 - 9 j jl Vl .Sj> jjJjLoJI oUajL) C^Ja> ^ ^>-1 oU-^*w>- 1 ]Ll& 

4 l fl»lg>-^L* d-w<iJ ^ ^J-l ^j-A iJtlA ^jrv-J 4 j Jjlj J-^J| 4 jJ^ 

. LaJ-s 0JJ L^I-ilj^ **iUS ^jA |*-pjl 

?<JJS Jjj JJlp- uLSJ • 

L_ ~>ej 4 4— iLLlS! J Jo J ^Jol LoJQa I < Jj La UJsJ 
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£-A AJL**-*J> aj j *A ) JjP’Laj! Uli A-a-LAj jJLSI OjL-*->j ,4_L*_9l L* |j_Aj 

.S*Ul 


Uju-u ^jjDI jl iSJi*- ^1 „^>)) 2*Jl£JI dJla ^~£J Jjfc • 

• • - J if* ‘iJj^ d ‘i^W. Jj*.] olw^ j~Jj 

<uJtfJI .. . j*j«j toT : ^Ua^-^a jiaul t^^a tjQj 

?< U >A^a J I (_£^JI ijj> Cj jS- cLUI 


o«j^>-I (_j-iJl jj-Jljj^jJl Jia t^ijU i ^UJl 

I wl»A3 W tXl I ^ . L< /^1 1 ci"^” ^ -« 3 . ■». t £• LdJ 

^1 ^J->L<»jJl cJ^>" (Jj-' 0 ^ '-S^ J) -S<g >■ 

.Ijl>- *>L^ jl^>Jl IJL& 615 .(apbanor) j^L/Vl 

v^JLwflj ^)] O jdl dUl > *,.ta>»^| JLa! .1 ySw • 

15a Ja .Ja'IaiJI ^ii5" jA j^-Jl t JpIaiI! 

?dUi5 c~J cij Jb5 4it oS ^ 

.SJb5 % ^1 (Pauli) ^ ^ ^ ^1 JiaJ - 

! dLjJ Oj^i. <1)1 OJ^ {/* dLjJ . . . ijA <-Jl£ • 


6 jJ> ( j^3 l L 44 I £3^ o jjij dJLU 6 j5o 61 ( jJ» 

6^5 1 3_>*l^ Js> jJj>> JaJaj .iiLA .<lLi5 6 j£L> 6^ 

t ^-65 ^a 6 j-> ^aJI 0 j •* ^-«aJ1 <ca ^-w>«_3 diS” 

.f-t j ^J! ° 


jAjJ C~~Jl .E = mc 2 5JjUaJI lila .liJUUai ^ • 

?i jLfi iSUaJI aUii- I jLp ibs^l c-tf til 4i1 Jp 

. l a y^P jZS*)l\ ^3^L*-aJl a^jijjLUal aj^lxa aj*& 

E 2 = mc 2 c 4 + p 2 c 2 
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iO = m e-IIS’ _jJ j <uU t<Ju c-j o ji ^ p Jl d— 

0 ^Li l)V^3*VL>J .Ijc-o £-0 6j3j L)1 ( j^O~<Jl ^j-O-9 

.U^ JS 

-JJJ ^jiil ^J— a 4& i ^.i.b' .. -> ■ ‘n" ■ fli I J * M 1 y4. . - 9 

• LJjcS dUju yl jJ ^j\ . L~ lo- 
cals' uILjJ lil • 

- a 

.L4jI did j?>- yl jJ t _yj] 

y j j -L*“ o*)l ® 

t(SNOB) Jl j jSl jl diilj_<Jl IjJp jlS .d—J L>l 

yp ld&^ .pULU! li_A pljjs^l ^yiplla" — l> jj^j jl L-s d 

.jdSLil J y 

?(SNOB) JmS ISLj • 

O j— i laJ-LC- 4jlj t J [>■ J5 .<U*-JaJl »L— s^jll daa->j>- Lgjl 

t j-a Olaj-l*-a ^^Ip ^ J— a3->J' i JjJd dLl J jJ>- duJl>- jlij 4julii 
o Ld 2jJs>- JllA j^Sj jl c— >aj dl J-j La ^y la— <c>- LjLbl 

.did yjl jJ j^S\ £acdl J L3j ,4j 

^1 JLS" dLjJ CJlS^ lj! b> jy*a /p ISJ • 

JeS 0-* J-^ ^ ‘^dS ^ Lp^i '• or^l dd J y La 

‘JjlS’ ,j_a cdj-aJl ,j-a da d . j JJ! a I .(_£ y-S/ 1 ola— — — >dl 

.ajcd JiSlI jc—aJl i)jjz£3yi tLjd- ( yja-j> . dib jjySj^/l 

* s p p ^ 

^ l^ilj aljllA jL JU] .1 • 

JJ LLa ^.. / 2- > d N taldpl ^-Lo f*-?'-' 
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(Jj-Aj 


1 j~S bj_p oLs t ^J! jJl 

.olj 4 

.iJl 

tf .* » 1 Vw. ■»-«. ^ i — 1 4 Lowws^-^tJ I ^ L-P"^j «L-Lj 

j^j ^j >x ^ > 4 o ^Ji iSb-Aj Lla % jJs> c^Svojj 

.Jpli cil OjP ^ 

^UL** c.jfT j U&pI *1 ^1p dJuL J5^Lu ® 

Jr 4 J^'j tJ-^J lJ^*^ 3 Oj-%* ^^>1 c ~»-Lp La !SJ * h * 1 

. JaAS jl^jJI (J^L>- (La ld)l < L*-J * t) 

t ^ f , ^ 

f-lj^-l l_4_b 4 ^Lj JjjJLatJj JLaJj L^Jlj .Jj^I 

.tUiaJl (_£ ^i-Vl oLSsj^JI 

•* ■ ^ ^ 4 4 J ^ ^ ■ ■ *Jl oJLg.* i ^LS" (j^3 jJL^u IjjLS" bli liw *> 9 

US* 

. l. iJaujl JjL*» J^U- < j-a i^JiJi ^IjISvoIj 

L-. Vi 0^1 o- 4 s-*“. 0^3 -oUkiJl JSL- • 

|*JK.»»-Li UJl^L (j[ J ^2J1 dLa jjl <ls£ ^1 VJ .^«^»l 

. «-l« ^jb>- jl t^^aL^j 1 4_Jbi 

^ ^JliJl Jia (_J ^a-t j^aLpj 4 f-b ( J_»^U~J 41-Jl j»_*j . . . ojji 

.JjLJI _jJu^J! l _ 5 ^-j 4 (Gallium) 

4 -fl-Jj-U-ll JjLu /-£jj .Las-bG jJ^I IJLaj 4 JljLJI - j : 1 ; g ii • 

* * p 

.(^jJ Lj^P (J-U<9 cijAa-l 

Ljbj jJ ^jJi bi jS>Xj oj-is ^ 4 IAJ j. ~S \ 


■ ojli j-A-t (4) 
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4 Ax^iail 4 .0 j j (1) jj j jJi ^3 Oj jJ JllP 

.ojj^i ojj^ii (a^_^j ^ cy*^ 

^-Ulj • 

«« * t- 

lj yjjjj' L-l>^> Oj jj j-jJl ^3 4 — Jj^a . j y^ty j-jJl (1)1 c5*^ 

.^JlPLa^JI ^^j3j 4 A_oL>^_aJ| A_*_L<xaJ| ^*4J2j . jJL^Jl^ 

?dJ^J JU^-L 

. <2JJ^ Jj Ajt C-4>lj ISI • 
aJ<J 4 A^JwAlSl AjdJl Jwo-jCUxI Ulj L-l QJLa s£*S£ <Lw?LoJ 1 0 j-oJl ^3 

.^pLJI J>\ j^j j^p j 4 oUJ.La4 J1 

■ gt . . . j£> • 

^_> 4 ftp® -j o j->j j-A Jj 4 ®n® -j Oj jJj-jJl ^Jj .1 ^iw 

J I j-A Jjh .jJu jj ^jiJ y <-3y~£ ^V® Lol 4 ®e® J jj ^xSsJ^U 

•0^1 J! • 

. 4>- ^Jl lj_A Oj yy*A\ (J^>tj1 A^Lo-P l)13 4 

. v + e + p <— n 

^SU^uJl iiUaJl JP ISU jS3j .ilLulit ^1 • 

£-^i> ^sLi- J_® La oNl j Jil .oJ — >■ o jJij 

JlLc- : ^yA j L$IsLi>l i_5 <laAj ^y]} AiLi>NL 

^ y Nj 4 y**/3.A y*i y yj y& jy y yA\ 0^3 4 (Bfitti) IjLo 

,Lo y>- ^Ij aJL^JI oAjt jNl 


. (Beta Particle) £-L* j Jst'jy. j' Jj y£Jl <. aaJ^ : lio p-~r jl 4 (5) 
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■Ms • 

^JpbLJl UU ^1 p Jj.)Ja.j LLlj t ^SLUi ^JlPj 

oL>*jL L^j^Uj ^j_o ,J»UjiJI OCwJaJl (jl .Lo**>- . 

4_Aj ^ ia_j 1 g 1 P j£ju> 0 li Llu iJU ^3 j . -0*-l j 

L->ljL>-j^ Oj jJj-jJb flj la ./3^/ 1 OL^-«Ij ol I <J ^-ilL 

i— JpliJl oL® t 4 ^jU ^^JJi ^Jl tO-i-p Lo bij .oj j^^Ij 0 ^->j ^ 

. e + p <— n + v : j>ci\ IJ i* ^^Ip 

<J tJ*L*Jl ui-JjL® Vj y£L*j* IJla • 

a^Jl 

4jl>j^ Lo Ol <LL^JOo_Jl oj d«-S'j^l L-Ll voool? 

1 3 Op ol • I SjL^j . Oy?oU Jjli ^p JpLUI ^0<2j 

# (i * f / 

^j-0 ^ bljLPl C «0^“ «0*_ > I j ^ C i— -'’l^— O^J^^wLl ^j»0 

.Ojl ( JpLaj ^J.*^g.>^j oLj ^oJl 

?oLj^»^oJI 6 ■il-^’l ^)J ou»li t ISJ • 

Lo ^1 p Jj-s*a^>JL ^jlj <jLoo»-^/l ol .<LJJi 4 ^-L>o LI ,p_*J 

o->Lj jj joJl (jwb-L <to i o.la.>/3 L cLltaj i jjJ^JI <Lp ^LJl 9 ( J- S ^il 
^ .Lg_» <U/?l3- <U»^a ^3 OjL j ^^J'Vl ^3JCS3 t o J->J ^ ^1 <J j->Ol] 

18 iJ^^L-ol ^Jl L^J j jj 17 ll^Aiol j^o 4iJL>“ ^ ( JJixo jj-L^Jl 

?cLUS Ou \jjiS j^KJl Jji jj Uj • 

•tSj^ j‘ tO^^jl ^1 OaJ 

■J>^ o* lSJ-^. • 

^lj »U JLi! . (Tetrachloroetylene) ^S\yM >*j ^ 

. (Beta Decay = Beta Disintegration) <jjLcj jl s ?. J'^w'I : Ilj (6) 
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o-Xa OjJLp ±jS\ al« ^ X ^ aa ji j (Ray Davise) j-ao 
(H ome Stake) Ljl^ ^j_a» ^ ^ ULwo-_p o^LJl 

. (Dakota) U jSb 

! ^ L a.- o -p j*J • 

^A i fl-Lg C-4 ^L> jj cl)L> /^JLS'Ll-o l^-i (jl ^ ^ - Lp oV 
^woJ>- Ob>-ww-->- liLLA t ^-_L*_) L^-S'j . j J^S\ jJLjJl J»P-b 
^ I A^vw-x^-jJl AP I A*.*^! C (_£ ^1 I 

^ 1 ^i AjL*_p*J| jlj cO*>LpI-Aj O-Ihj 

. AflJ^Slj o4^J jj ^-jJl cl) b C J w 1 ^flU 

j^a db&JuS'l Lo jj bl % 

•cM 

^JLP g)Lj • 

• (S^° c5^ olj3 ;w2_; 

! Jb- Jbul ^1| a L u ^ Aw^-^J I^jI ol ji • 

^jj j~+£’ (3 y^-i b (_£J_a ^ 1 p o>ljwUl oJ-A a^jI^j 1 ^> 3 li wLaJ . LXs~j>- 
4 ^kj J-A (_£ <Jj-aJI ^lp jl C boll <_£ cl)l ljJu>- J C AX**> 

jj^-jJl D > *" > 

.o*>-L w->l5" .bj_ # 


^jS> *j->«Jli <. dLjJ j*il JUw iiL-A j j£-* jJ • 

l^I fc j-^J j~~-t ®|*^® ^ibjL >4 

?c±U; bio 

.l^j y^>~\ ji ^yJl «/?.^<>Jl p..]g.p 1 ^Uj>-1 j^aj 


144 



jL jjJL) I j~~Ju >1. 1 a pl JusJ .clLLvai SJa-siJ • 

^A C 4.<> Uao.)l AdUJI jl (■ 4> il C-'U-iAsI* 

.LjjJ ^yxaljUlIj JUJ*}|I |*iap1 

.SJ*>- j+p'CS' ^A llA jliJVl ^ isiaLid! ^LwOl 

t jUJ^M oJ-A ^ oL*5*l jj iih-A jJuj Lo • 

JjLmmJI ‘_ - j l-^ ^pll c ^ <LL^LoLadl L^J 

"?iLS0 

.oL^LJi 0^>-Li <c_p L* u>-j j-^lo LoJLip OLSOlwoJl 
Ob t^al 0"^ ^ ^ ^ » LU.^ j OLLI .lILla Cj^*t 

«w^jLaj La iil_LA 0^-^J 01 L^>tJ AjL C-.,,*- g SO 4jjJajJl 

Ijjhj .i-Lkdl JjL, ^ OjJU (100,000) US\ iuJJ L>^ I 

.Us- jZj> yi 4jl • t 1 ^*j^j^*J1 a\.*/3,x*q - a 1 4 ^Lp ^^Usj 

C J-.J1 ^P L-maaI ld_A Jjfe • 

^ 4iiil9b0 il ^a ^a AP^-vaa 

L$ip bL>- ^jlo 015 c. jI^Xjjj ^*-^ 1 L)j .^J->~1 

.^J-P ^j^a-jOl ^ jA ^3 ,iiL-A^ ,4J)L1 aJ1 aJL*J| A^-w^OL)l ^-*Jl 

t ^J-^gJl ^«^aJ aJUjO ( j^>-jjJ^i\ £s*2>yj .o*>\^LiOi ^a ^lj 
OOLpLaJ ijLLA 01 Vl .1 -AwLs^ j-> t _ 5 ^Jl A_iLlaJl j*Ja_*_a lLLJJL) ( j_^>tjLa 
5j-Jw? olOLSLa .OLla j ,4j 0*-L^ LiL>- tOJJu j 1 La! J o*-L ^ jj>~\ 

O^ 5 0"^d Lo-^_a <■ oJ-Aj . (Boron) 0jj^-Jl c->lj.i ^Ll»| ^3 

(8) * * * 
y l^sxjj t «i « . a . LUjI L^jjJ t 


■ iSjli ( 7 ) 

■jjU ^_>U (8) 
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IJl a j . (Beryllium) 
j-laiill LajULIj 

?jJJU SSUa* iJbjk jl iZJ JLd] • 

jv-^j LoJc^p LJijo £j ** 4 j*-*j 
43 LW l$J ^j| ^_jJl oJj* ^ c-1*. - /* - • *■' JU*P 

^ JLp ^>-^1 3l^^Jl ^Jb*5 <— > HaJLu*> !>U 4_s^ 

\^S j\ (^ ^Jl*Jl j-.^*-p) ^ jJljJL 4^?1>J| Ol J~>v° Ujj 

^1p 4^^-^ jJLj ^ j-o * (Gallex) jUL 
U5 LoUJ t(Germanium) (9) ^Jlo^*>Jl j^cs- ^1 ^JUJl 

. j^Pji 1,^,/S,* 1 ^^KJI 

jjbJl -UJi-Jt ^j-jLaj-w>«Jl J *,g ‘. -p jl J_A oG!>Ll^-^[| p-Jfcl j[ 

^5 4-4*53 4A*^ 3 <»— iJlLAj C 4iUaJl 4 fl«. ».y?.ll C-j|^J jj ^jJb 

4jw t .. ^H 4**^)l ^*lJL fiJU C^US ( Jjfcj ® 

^-J^Jl ^_> ^Jl 4^j-SsJl ^ ^ j' ‘ 


1 J^li J-dJ 




3J-P 


U 5 4 


*li ^jL>«jJI ^ - ^ - •> - jLi c ciJJS ^JLp • 
04&J' P CJ^' 

^i5 ^1 .0 4_lSw^a jJJj 

jl ^3 C— Jj 4 4 *JLp o j+Z jj JuljjJLj o ^ jLmwqJI jl ® 

.4L^«qI| (i^J J?J| ^ j^jL>-I ^ i^ji\ dL-U jj£j 

i y 3 ^i <jj^\ ^IpU a^ ol; ?j»5jUJl j*Japl -b»l ^a<>\j 


- c5jjj (9) 
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jjO ^5 Jpyj L« 4 . 9.5 (J y>~ OL jJajJl oj^fii ^J->-i <1)1 

^Jo c 4 jI ( j t &\ j&\ aj I Lw N 

.C-^I^ 1 j ^ a 4 j jialJl 4 j C-^Ljj ^*-Ul . 5 ~\-*Jl L-d-^ 2 j ^bJl 

?S ^iil dJLL y m ^Uajl iiLjfc • 

l Li j]p <1) j-51 <1)1 jl aJL-^JI oJ_a> Lis j-a l^T <1)1 J jL?-l 

^^iw^vwAJ c— 9^J U J 1 1 l)L <_)^.\j3^w*j LL 1 ^a 

•Ls^ 

?d)^j liU Jil • 

^ylJl o.LiL*_»Jl 0*>\^LalJl jl J is-N V lM-2 ^ 

<. j jjj^Jl l <l)jjJj_^xJl * oL^^j> i^_jjl ^_s ^yiAJjL. LaLlJLsIJ 

^j_a <1 )Uj^Ll» L<>_k*]>LS' <1) jjj j-J lj <l)j j^jJI <1)1 .^Xj^jj-wJI j Oj 1 

J* III .Ji-Sll 4 JUSlI iljl j£S\ :ol5jl^Jl ^ 

t^yLc-^/l iijIjJCJl : ^ '"tjr* ji Jj-aJl LajI ^Sv-a-aJl 

.j±Sj^\j jjj&y\ cJuL-S/l 

( _^JI (JL. j^Jl) JjLiJI o l «~~> jLip*iII ■ist'U |*J ® 


. ^ j^y}\j -buuJl k ^.....aj Ul sljl L jU k kiJJi ^ip *L»j • 

^4aj^^/I eJLft 


jj^Jl jli c ( JL»^«JI) J^Lill oiw.^ jfe-H -j kljl# 

IS" J 1 (^llj f ^ 4^. (Jj^i y 

f. *■ 

lj-A ^Ji 4 _L^>i d--^J 4_*£*JaJl <1)1 L^jL^-Lt kXw*_^ . L_^ _ 

. Jl>J| 
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.uiUS • 

L<>w^wJ>sJ I jSSj / ^ ^j>^JLa^w<>J 1 Ajl 

^lL^-S'Lj o y£Jl c— sJjjj ^ i I4J j>- wL>«J I j\S ^giJl 

j>L dUi o\s . . .^j .jjSh a^bJi ^ c^i^i 

9 ^ 

• o-U>-Q iljlc' Lgjl ^JJL ‘ y^ ~ K> ~ t_3i C^Lw^ 

^y>-\ o^su iiu* Ja • 

1— i)j!j£Jl t (Charmed Quark) ^UJl £j\ j!>S\ i)L* ^_>d 

f * 

UjjJ^Lil 4 _-_^j ^JJI (Muon) jj-w*Jl <, (Strange Quark) 

^yvl I v—U«J J (*J i 3 C I ^»*~> 

jN/l Jl L^P Ljj^j 

SAjLp ^-A cHj l_<w-w^>ej 1 cJ-A jjJJ Aj ^S.i 

•c?>' 


?i)U o^UJl Jdp y> ^ • 

4 ^ ^ijL~Jl iijl _^5Gl /^-o A^JliJl iljlxJl o^^*j • • • - 

*>Lii Uj^^Jl a~ 1 j ^Jlll y»j t (The Tau Particle) ^jUl 

kjlla ^ oi_* . (The Tau Neutrino) ,_$_jl_Jl tSbU-c* 

oU~Aiil >_UUb *b/ j*J • 

^)_>tjw^*i t JLuJl .^Ip j j-xj 


C)| o j 1 1 

,^jS r < — tf_Lx->tj o i 


ol 


ytyy? ir° <tjj 
c U^_ 


Oj^J>! 

^N\ 


Cr* 


IjlScul ^tSl 1 j- 1 dl Lp o hS" Ujj .Oj ^xSsJ^j/ ^ cxjI^x*j y y^ 

O^-woJi ( 1 )} t (JL>- Jj> cLU^ j*JLa^ 4 
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Jp' L^-j (j£ j$ D ' ^y+*S I 

^ * p. p 

si lb j +**Aj ‘ ° - ^ C L^tjll 4 la a . ll o^XA ^3 Cad^*** ® 

<J ^JL> t^^Lo'^l jA L>JJ t oLa p-Solj jJaj ^Jl>-\ <1)1 

^jA J jA ^jA j^JjJ^b\ LL >“J <J*}L»-J 4jJ 

t^jlJ Jl jl <jjl Ji <Jj->Lj <■ <JJ d>y J-r 3 

<l)jjJ>t_} | jLS-l 4_^i3jVl oLLLl^Jl ^jJL>- jj pj J-s^ J -U-P j 

^1p ^j-%^LL^Jl cLa ^Jaj <1)1 <J jU^j 0->l .^_£^l ^ ^ <1)1 <1)_^^ ^>3 

j\ o^ji >^*ji ji jj^ji bjy&y i\ c^jVi 

.j^Vl ILa J qUo v j^o dllA ( jJ <l)Vl Jjj t <_£jLJl (1) 

ol I oLa J^3 ^ '^*JI LAJi l ) £>■ O « i* ■» ■%■*> JlaJ • 

oLJbJJ /d)U^^l» l^Ta./9j 

^J-iJl J-jJl <l)LSLaL 4 ^v-Sn-J L> j-la_J Lm^.> J 4j^y t ^_*_J 

Lj»A>&lJl O*.*.*™) ^<_5^ ^llA LoL •<_£ C5^i ^}A ^J>-jLll 


.^L La • 

LI la . d - 9 ^Jo j-^>^jj-Jw]I <w^>-ijlj <l)LSL>j <1)13 t^-^oLjiaj ^J_P £Lj 

.ills' US' 


^iluS* LLjJ ISI . . . U • 

.<j^iaj ^j^*xA jJb y^yyZ . Jl <l)Lu y <jlj t J"jj t tllL 

J- j>~ T iSLa . l^>- • 


jIj t La 
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{ ji» 4 ~jS- Jkd\ c c J L> Jl2J 9 

<!&S dbjd Ail 


^ U ip^U *)l ^jb\ jj bUft ,jL* ^jU*-j Ail US' 9 

■i^jj U° jisl (5^1 ^1 ^ illlA tjl <—s^j Ail 


l $>..>■ ibS" c-iS" lili t I . -o . ^ II bJLS 1 j->- UJJLSUL L «jj 9 

J-i*j j ^-; j^iil a J L ^ - w o US' 4 o“^S UJI tSLlSbL 

.AvaSbJl ibSUl 

i 9 jsi a^«^^_gJ 1 / A^-bbl ^ibS d)U 4 aj j Jg « 1 1 I ^U*-J 

.J(pU%o Ujj .bslS" 0 

^J-rfslidl JA \±ijA ^Jaj6 jj C-il 9 


jl^->*Jl I j Lft ^jLp ii j£s***\ j LP 9 4 * ■ ~ j^ 9 J LaJ . |JL& 9 

.^iU^ bllS ^ jlS -lii 
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Sj j £A fU O) 




• <Jjjj -* 

. ol jjJI 4^^-ya >• yL^I £jjJI (j-* C-Jl L»jj • 

dj\i <, Ld jj la ... . i ^l I ciU^I l j^lj i <—~~s>*i s i^ij jiTSlI dl: j53 ( j«-J 

.O^-lj jjj^b iX>j 

?jJxJl IIa ^ dll Jjb • 

Ol J-j Lo J-LP (. j-SC-oJi J j-^Jl ^c-j jIj ^3j ( *lj jJl ^Jl Sj jjdlj 

^-Jl ^ ^ ^ * - 0 ^J-— LiiJ! j 15 t j j_^jJL> SjLJI 

^1 L^.^> J_5" JdJdj L*-* Uj-£j <1)1 ,^* «*lg 3l IJU coUj^i^JNlj 

•>j% cM ‘>^1 

? ^jjtilU ^.jju IjL« • 

J-*j c_ sN! S.* .,^3 1 

pJb • 


.sL>Jl 


£*>■ 


4j| Jj -L^P 
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. Jl L^ijI Ojlj .ISJ I-I^a • 

.^Sw?i Jl Aj>J>J>- J ^j) 1X3 J I ^Aw2j r'j ‘cM 

?^j-Ua 2 J liU • 

oLi 4 jJjjlp! Lo-S” j_SLS j ^ j^JLj <l*J Q-^%J Ul 

(Burn <Ul J <J p ^ 1783 j»l*Jl J ^li <u>jl JN 

t *lL?Lwso ^j_5wj 4 . dU Ju ^Li j-^j .*LJI JJ-aXjJ Air) 

(jrr*r~^' 

?cdJb» u jr uut • 

J LJUp icJ jJl illi Jl J~jJL ! JlS* IxJ ciLli jl5 

jJj ^ jjl J JjU . Lw^>- iIaj ^3 jJKJ ^j>- 

C^w«Lwo ^UflJwoJl (J 4 

. (Champs de Mars) ^jU 

.j>\~> 1 *^* ® 

J-^ Jl ^JL>- J* ^j - 4 j- 4 ^! Jj^j jl 4^-^ 

JjLjLo f-1^^ 4 1 J-a->- I JLwx dlis J Ju.,-> C*-j| 4 j ^ « *> 

Jl CU3 jJl J 4..ftJajl 

11a JJ^“L 4 4^ k U»»JL . 4_jlS' J] j-JLj 1 J-A jJ • 

.<UjLl) f-l JlLA^I 1 ^ku*l *J ^j! | .dll a^- 4 £jtje**t* (J ^Jj 

«v^ 

$&j kiJjl (jl® • jA Jjill l-i* ‘jt-*-< * 

. « aJLS" s-Lj^I ^Jlp 

,LoL»^*3 (J ^a ]1 |j^ C)j£j (jl ( — 
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?ja ja j£Sj • 

.4*A-I l ^l\ V) C jA ^jA 43 jXA ( j*~J 

. J j2]\ JJi J j>- jJlo JJ Ja O^J . a_^>u jl JJa jj-*''. • 

i y li jAa j d)1 j 11 a JL.»Ljl 3I d)l J-L ip 1 .^U c jt-*- 1 
‘Ut ^k ll jl j-^1 jA < Jl^JL j»li Aa- 1^ jjH {y ^*J ^il ^ 

? JUi • 

( _ s Jia dA> li) • <JU! ( _ # Ja .oj-Jjcu (wJU (Jm>- j» 
jl Is-jw? J-Ua-J j+* <• «- ( _ r l l$ 1 J---* t (j-j-l— «Ji (1 

.Uljull 

* 

<sl)aJl d)l iJjJj C^ol c j***A £_**» 111! (j 1 (Jlli>- ( ^-ju 

.jjSa'a'.A dlS IajX^sI 

?JJi (Jl! Ja 9 

(^-j tJlj 100 4jcJI li j^J«^<aJl Jj-L./u jl . jjLJI 

(_g j. i*~3 (Prism) jj- 1 j-«Jl JHa- y> 4_Jl o ^iiJ li[_$ .^LaI yA LiJ 

jJ 3jjS\ tj j^\ c ^1 c J\J£^\ c^l :iJUJl jl/^l 

j_a U jA \*J~A> t£ y — » J-jU l (— J3- la.U <LSjj j-'->j la I Ijlj 
j^l\ j^JJl ^ J— *A» (J-lalLLi i)LwA (j-^J tijljJ'iM 

4.1J-P l» 11 a jyj Jj 1 oLJ! V j c ^lisj ^Jlj 


j ; ^ 1 ^ a ja****a { yjl 


jjuji .y ^iky ,ii ( 1 ) 
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\'}\j .oJlpLla UU t ^3 .<W*I JLa ^ >- ^A Vj t 

tl) j_Ul (j£jJ \* a * d)l ^ Jj y^i (, jJajJl C-> ^Ji-i 

(jl^>s-^XJL» (jlJjJ^ t £>lj j^Jls^a (, ^J— **J>*Jl I 

tl) ^JJl d)| .^jIj -1 g •“ A ^ La>- AjI . jA M ^ i “>l-_Ls jLa- L - > i-p 
jlj t (Spectral Lines) L.LJ? LU jJai- ^Jb LJl o' y ^JUl t _ s JL*_aJ\ 
<b~jJli -bwj«Jl p^y-iJl jj .oil jjill y LgJ j*laj *b/ Ua ys~ j ■/? '. P ( J^J 

p£il jjo t kiJLLiJl jvLp oljjjJ jl pL^aII ^JIp ^1 

*■ • • g a ^ p^^aJI IJLa jja.o Ojji Jl«p^\^]I j^Lajnj 
C Jiaoj jl jA ^Jjjjljj t j^oVl tJ-gJ li J.*.,7.a ^y'jU/v • 

.<uLJaJl Ja^la>«Jl ij j) jjtZij. » jlS" IJL) tL« 

Jl j~£ iJP $ j3*j> ^g**- i (_£Jlllj tj ^>t<o ^JUajol •j*-*'' 

jl t P.b » a jljJl > r .la>- jJ jl JLaj ,4a«buJl ( j~a! SJjiaJl 

• > * 
.aIsjI^u ^JLIpI L^Jlp (jltl 

?Jaj1^uJl ^*p ua«jall lJUb oL* • 

t a^_pL^ Ubl pLjJ-uiJI ( J -*— >*-> t^LLJi ^-Lp Oj 

4-JL^aJ1 ^%JLp ^3 AA— 

£r*-*r ( %- r» • ' J -~ ij* ^ jJ-'J' '-fJ j -* 

. a-jL j^Ssjl 

. A*j!j 4 jI>-J oJLa • 

.4jL>“V 1 l— a. v2 j ^ W J I 

?1-b j$s\ j J> • 

dll ^3 LkJ t oj JUl ^Sj\ Uj-iJl oj^aJL 

( jj* a t^w»^j-Jl i£ j- L>“ 0j-;Jw5 4_pLLd 

(Rutherford) <-LLsS\ 1913 j»UJl ^ j 


154 



oUjJj j-j c-l *4>-9 4_JL*Jl ^-a oljjJl oi 

.*>Lld -X*jI Oj 

"i \ ^IkJl Lo ^ 

.ajI^JI <jIJj Oik oU .Ijl^S* c-^*i 

?liLo AjLgj • 


. <C3 ^p ^*_Ip aj L^ j 

?Ua>JI jlS' ^1 • 

Aj_>^_Jj (j j <LoL>tj! 0 j-JD Ol o-jI - 

^OiJoS^ l jL^l>vJ 1.0.^ S OiJ.5 ^Ap ^ 4 A^wLw*j 

jl Jj ^ oljjJl oLj ^ j_*Jl ^j-ya-gl oj, .tal - 

C-j Jl>“I oljiJl . iJlllI /y» o j^° y# * yr ^ <JA*b jl-^J 

j~*xj Jj>- OolS* jki ols 1 Jl) 4 ^o*^Li Jo iiliAj Ila 

.a^jLv^VI S-XpLaII ^jp o j^*_' 

{ j& yj\ .oJLJL>- aj jlaj o jJ*\^a OJJi . L0a->l cLUi i y&\ Ul • 

.dUi 

^3 LIS’ o-Xj Jj>- AjL jb Oj15 4 Aj j^Ia-i ^ ^ l g iCl J 

Oj j_P J 4 ^_J-LfiJl ( j_^> j_ 0LSL!I C.>_<». la >- 4 <L *. . » * . ia J l 4 — fi_^> j 

0 ^jP I-Xj! ^L>0 jjJ ^Jlp J J <* ol J y^C J 

• jr$ 

?(^l^jl) \£*j\£*a 4j J&j ^A 4j^kJl OjJb Ja • 

•r 3 
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? j>-\ y>t ciUL*'}/ ^LIS frljjJl ei j*Jl ^ypUal^L Ja • 


4 j ^-u3-> LjJJ jl j-Lo # 

^ ftp ^ ^ 

Ll3j LajIX« ^3 dJL^a j^ll jl *bM 4 \ */2 m i 1 4> ^ -A * ♦ jL Jjhu 1 *► 

✓ 

I 4P l Vj ~ - *> l .^U^is 

]g l _y^'j i i* Us 1 jAJa i >_S j— ‘UXst-lJ L*_Jj Oj^SHy I jSl 

^ f. ft, 

^3 4 O J^J clr 0 j^5> ^--—s 7 j <1)1 < '- : _Lp' aSUaJI cii-Ij 

c_jUI ^v° *J->o ciltaj c a_L? jJL^ t o J la J1j>eJ|j 4 

jli 4 1 JUJI S'j .UjLai <2jj£s Lo-S” c a_JUUI \jjo j j-wL^ 

^ip <3 Us? ^j*a <uJJaj Laj t <UpUcJ0| A3 Us? ^1 (^'‘^U^lj ^ jjJj ^ 

.OjU LajIxo 0 L 3 lJU cjLxpNI •A^ - ^yU 1 ^wQi^UU 

cLUL^s>- 4 L^jL/2j ^3 j^o^l 4 Ij aJ J 

CiJJ! ^jUl (j j-£-> La ^lu> 4j| <X>tJ J*A> dLl 4 ^w?L>- j J ^£))/l 
^-*a C— »* Lj^ p «. ^— ) J~*~“ ^ Oj ^ <- 1- t ^— ) fl^*to^J ! 0 L_>xJ ^ A— < ,) 


L$UJliw> L^JL>«J JbA . J^LLoJl 6 *La ^ ^ii jP Ul 


.<Jlp £3^ t*liJ.i ^JjLLo lILUp ^SUj •|r-^-> 

dJJi • 

t-lbl 3 4 A-jjS 4-^oJL > - ^£LH t^*jL^/> ^-^U-U q\£ wIa) 

dUl^oU 4 AJa>«JJl oU_fc ^3 A^- j ~« jj ^3 O-^Lp 

4 OjAJl j^-P Aj>-LiUl »^_3 A_Oj Cp-o- 2 ciL I jJ J .JawaJU *!>L-iLft^-a O 
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. (1) I Ja^ai L t AAj jla] 1 ^jC j j i di-» U 

4-wS-w^ k A53! /^jI ^a3I ® 

^JLp c L^jo jl l^J o j-^> ^L-jM j L JLiixj d*ol t^*-*-> 

£_9.S o y3 j\ AS j\ 4-iL U A_9 jj*-« “b 1 -iL>l C JllJl 
jl jJaj Jjfc .A^P^ jLlP^M ^S ^ llP.S t A3.5 ^iSl j^5bJ j 

4j-U 0 0^ ^jA 


j^Jl>- ^ (jb-*>>LwA>l oij^-s^2j i]Lj& t IJla ^J»p 

APj-wJ! Aj ji i A-*.«.«.iflJ 1 A-s^JL>- ! t Aj 2_JLP (jL>-bw*» 0 jS>^Sj 

.(AiUaJl fr-Lit) 

.x/ul • 

j&j ^.^jl l^ol^vo 0^ Nl 


. j^voL>j-ui]| /jA a^mwjJL t*j>- ciiJ^ o\S aij 

^d <jj)^lSsJ^II £3^o blplll7.uL AjI (J ^xil Jj^j Jjfc • 

«ji 

Aa3 j_« -L>Jl>o jJfe A.* .L 7 ,m 7 L* ( J- N <ajl <L)I . ^>w? ci-Ui 

. A^jca Ajllal* ^9 

5j^>-l j LJUx^L SSi ^i5fl ^ L>jj • 


j I t ajLjw? oN*>L>xJL> aJlI*jlo oLj-L" aJL^» c~™J L^Jl t ^5" 
^whL^SII Jl>sJL> jjJucj aJL^>j ^a> Lo->|j i aj IS” j*s oy^>-\j 
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jd\ C->L° jiitJI jIJjl^j l>jl 
. . . l j~J j SNOB ^ jJL&l y ^1 <-iJL3JL> Ja • 

J-Ou jl J-aaiVl y j i j~ i£j dUi y J^pI <JL~dl j| <.“>15 

y Ljjb oJLa 01 

£* JL Jl>u l~.-c.lU- ..I ■ I vjjjl L f^"J l Lib < jJJi ^yLpJ • 

A ah; a i^yrj o'j/Lojl^I pUiaJ bJlSjaL ^5Jj tii-b jjyjSJ^II 


. a... *»„,«.->- c. — ... J j <LJLoJa- 1 <u« . .la ll j| IjJ j 3 c _ «,.«...* Ua^ < 

l Lgj I. . ...I > 0 ^ 3 a\.%.**l , ^Xp ^ . l a , -.» 4^w A > a ymwjl jU t 4^<LaJL J 

LjJJwftLa JjJuxj |*_£jl5jaL 4...o5) £_SjJl o jJ ^jjLa 

yz*j y*-° (_jLkJ y^J> Lj-UALa j 1^5 yS /^5sJj <■ la.., .a 1L 

* — ..... .. 

?jJJj5 i IjLfc <3*L?i ^ ij^j ® 

C “>/ jj^ajll IJlA jl Nl t jjAil^J jj/l 

4jl j/ 1 4_* . . la 11 4_jLa-^a*-l ^j/3 >■ J l (Jl 1 o ll ^JlP (^3Jl 
*>/ <Ul jjn . 0 ^..g. j..ll AjjL^p j^Jj^-I Libia*- j!5 LaJJAj <. yu>-\ 

. «:> j}\ 

jL> Ljijl Oj5j C-ll . JmjJj t jJJa y> C.^a.0 . .1 -UsJ 9 

■ a.^ 31 15jj LSja ^Xp a-lji jjja^ o ja *** ( J .I.,... 1 Ai LLaJl 
J Lj aL^iSll p. la.<_aj t ^jjJl ojJj i aJLlaJl jj 


0 


?jJL)i gk*j>yj jJJ jJa 9 
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•r • 

i . . .C cB cA ^JbJLS" jA <-£jyG A& ll ol j^ju Llpo 
c o^aj B >■— in^aJl ^jL»^ t ^ A ui *4 JLi 


/^a l ^ ,n ^S US’ t A^LoL^Lwa ^S aJL>- <U_JLj Jl*JL« J-f>vJ 

! ^Lil LUi ...» ! JLi JLoJ t j*-*J oT .j £ JLI • 

iLxi oliUs LjjJ j^5L> jL Li t4«. .tall j_jjLi ^^Jlc- «-L> 

Lj-U-Pj t IJiSJaj ... i Lg_> « 4.'...,« a SJaili 0 l l$j ^J|,WJ 

4... £ ^jL5La 4 -y» J^£ SJL- |j-A ^PJLj c-L-w/J I »j_ft L< 

. <(3JL?-)> 0 j ~0Z>u> 3 jL<uj .(^5’ L5LjL^L>) 

LSLl5La OjjLiJl laa ^jaj c ■X^gi OJLl 

OJL*J lafl - a Cal Ja O^Hj 


.LiL 


^JLj ^*%w« J l JaJia JLi to jSz L Sj t laj .Oa^- 

oL^aL olj t (jJ jJ OjjS£Jl\ LLL jAljajj t 3JL>- 

^1 . la" ■ ■■ i LLI LLJ ji ^Jja ^ 4JL- ^1 ol 

.Oaia ^1 ^ 

.LLuD • 


. 0 jJUl < — ~S Jj kjj ^Jl jstfjjl (2) 
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4 AsllaJl j iwA-^aJl ( y JLpUJI l)| 

C uua Si j tA «/?jI aSUp y ^^-p! AiUU kiJLLLo-j B v. k .,<? ll <1)1 

. . . B y* ^^IpI *^Up 

. JU-o cJjU 9 

y^j .JjJwoJl y X*Jm ^\ <_ 5 ^ <1)1 <1)^/1 y 

,A-~Aj 0-3 jil ^ 0>“! J J-*Jlo ^Lp 


.^iaJL 9 

(jl J^-^-3 4 i_5^i ^ - 4-i <JL>J| I g >1 

tB 4 d./J ll jl A 4 a »/7 'I ^3 4 <L° jJ_*_<o A3 Up AjjJ ^jJlj <, yj jZSs }\ 

.^Jj .. .C y j\ (. ^J-pI aJUp AjjJ Oj^jj 

l)| . i a .»«>^J I ^1 4 y^ y*^ y> Oj&a <1)1 yA 

y*-*-> ^JLp 4 AiJo^ pL>-^I 4 q la 1 L 4 LgJ ^L^Up oL 

^Lo—a'N! kiiJj <.y£Sj 4 aj^*JJ! ,>JpU I 

.1 o 


?0 yu^i}\ j m Ju 4jL^aL» 


^■WSlJj 4 aSLIp 1 laj 1 t^_j ^3 1 ^cw2j LoJ-LPj 4 

.A3l]p y2Z.**j (j! AJlP yfr Ji*j! 


.Ifr .«■>«<?> ^l)l AillaJl oAA 9 

» » 

*> 

j_£3 4 B Vwi-s<aJl C 4 . i-^jl Lo J-L p .LoUw 

^j-4 aJLaoUj .aj ^JUI (^wUl-S^) ^jLaJI o^UJl 1 *La ^J— *>jj 

(Jj-iJl y\^La[jj 4jj3Vl jjlll iili *jJ ® 4- ,A ,«/?■,! 1 ^Jl D 4^,.fl-.»/2 J 1 

F y°j ^_^aj-c.-w^aoJ I 0 j-Ul B E ya aJLaijIj^ ,Ijj>- aj\ 
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■ Ji B ^1 


0 0 f, 

I * J Ua T jLI ^jA oUaLuJI jli t jJUi • 

. l^pjL ^JL p flj jAj . . . 4 .. 1 p Q . dllal Litas' c I « la a « a 

01 <i 43 1 la II ^jl ^A L^t /< L— .SJ I ^^a ^aJI 9 

.(c-)U |^1 oUpUo4 J 5 wj (Quantized) 

. JL^- ^ , / 3 -a .li 

•y>^U I y -.....aj jl ^laxt M 4ati c jJJi |«^jj • 

t 4^*a j-S* 4-j-P 4-w^lj^-j a j£ 4A- j^Ju il~a3 I A # 

c JuS - l j ya?L.ia>- ^JLa *bjj c ctULuJ l^Jli c U ilJlialj 4iL~a ^Lp 

? jjjjtf ^1 .SUa 


, 4 ~oLjjJl A*S j>i Jl AiUaJL 




caJLp a-bjj t Lfr/ojl <Ip (_ gL 2 j£i 1 i>- ^LSCoL ,b^>- • 
.^Jj^LIa^ll SU£a C—~Jj LaOjjI Li" iSUaJl 

Lgjlp j^j -1 jl . 4 _p (_$l -LIP ^ 0 j-^-Jl <• l^-AP 

0 jl UUa j ( ^a c L^J A^-l^jl L^jlill? c L^j <jl 

oLj-l~wo jli o j^-“ <JjLiLa Ijl?- 0 j-^S 4— «L>- jJl 

0 p p 

1 Jb JJL*P JJLo .|ju>- 4 jj 1 JLLo t^Ls^jNl jl tiiLlaJl 

t 1 Jl>- 0 jj-aa^S” LgJwo ^j.,»,<a .dj .J-pIaoJI 


. C-0L1 ^53 o^LaplsAA J^JLt ( 3 ) 
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LgjlSj j-Lo aJ Lp^_i i. «,a jwLjJ L$J 


U^> * {jp* M ^ ^)Li ^ ^i.b ® 

, L>t> il j (.oL-UJl sJUfcLijj »X*a y 

jjui ^ ^ <.ys 

L* jl *■ — ’ jLa»J ^yLft A »I ..« A— jLj ^ ..a)I ^wO I ijjjJl ® 

•»^ C 5 ^ 

^ul^dJl oj .Jt^jl lSs-jlSw» kijl„l>xJU^I ^ya Jj 'y jlS’ l eUi 

. c-3 Ua . oJ 1 AjL^j C. ««»» 1 t ciiJ^ ^lll <L$1 j^&!1 

j+\ »-—)Lr u-*J 4 -‘i J r“'— * *-<^-^1 '-La ji • 

. J au Lo 1^'jX-a 

. a ^ .— L-<V l ^' L kA l jca JbS' |%— ja^ij c*»i eLl ® 

.wiiJ-U ^_Jl~ «! ^y\ 

.oJliLJl ... c Ajjlj*e— **1 c ® 

?iil jJi ^ 

• Jjp-i • 

. k_i j Lc**J L dlUp ^3 1 ^JLl jJljJl j-^J ,eL-lS JiwaJL 

jl jJ IjLa ->-l 1 ...I a < ( j-o A h ->lJ .lj} lj-£_ft .l^..^>- • 

B ■ 3 / 3 it jl iB i_a./a 11 ^Ij G <_a./a 11 ^y» L~-.l-a.~J I LI ji ^ j y£Si\ 
.Uiil aSUs <j*yi»l ^Js- villi J^ju Vi .A <.. iya.ll ^1 


•r~ 

sJLa e-IIS' lili i hJLi jl jjt 4 _«_)jl fj jit LJl e-Li eLiLi j • 
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?Ul j y fii c55U» Jllal 

L_<?— -lg 3 1 yow^ Ow*~-J t<tj ya Lg->V t 4_i?Lw%wO 

^ ySll .*1 C^>*j *L*_Jj! j\ ^ j3 4^Ju I U LfrJU tillj 

. L^jLwj>- JJLs t 

^ o j^S pLwil t*JJ1 L$LjLSLw« tli| • 

. ^L»t ^^*** >> ^ 

T~ 

SJL>- 4j ^ y)l ^jLpUaj-w^Lj ^JLII J--->- ^Jl a-^-dJI (jl # 

IfcJlP jdl ^1 &J15L* 

^ > — • <* 

.j^-l UU ^c-X»2j dLl • 

.Uijjl Si j* J! dJJj J>-ta dll-tf jl ^r° t JL^j- ® 

di?>J J5* t ^y nJ l ^3 -Ly- jJl y2>*dJl dlil yi LlPi 
J-*JLa iS^ jll~Jl i^_aL>“ yj Jjflj t e-Uj^l dllj 

• l^“ ■ o I 


/T* J- 1 L 
. JlpILJI 


O j-^-j 0^ 


Sioc« oL o-i 


4 _L*JL« ^3 Lwl^ o t Lo y Li * j-s^ ^^1-P 
^Ip JaSi .lily d y*> Jio-Jli t cJ j ^1 ^ .iljudu 

^ p 

.•ApL&qJI y*o O^lyawoJl ^ 3 l«X»l ® 

♦ O’ f. 

L* i j— A .U_pLjLoJ! yy w -'"^ ^3 lj-j| 

Jaii Ju/? y y>d .(Quantized) oULS^ oNl>- dLjJ 

.l^j £-y>~~o 
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Ao JlP 6^1 

w>' j*lm\ io*^p) • 

wj .CJ jJl oli ^^3 Jj>-Ij oISLo ^3 ja A3 J_L>J| 6i_)l56aL> 

^3 25 4 A. 4^A ^aJ I ^3 AloJl ^3 50 ! 4 6 -L— *j6 ^ljj^-j 6i_>L56alj 

. C i .iL^aJl ^3 ai<J 1 ^3 25 j 4 B l S' ^3 auJI 

•J*^ a 1 ^ * 

4jj U -)■ ! 1 ^*2* ^3 il) ^Ssj jl t <^J-3 O j 

.LoLw iJJJJj ** LLX& ^ 

^3 L t ^JJl^oJI ^Lia_) LaJ_lo C-— t^Jl • 

. Ja aj Jj>- 1 _j JOula 

aJL>- ^3 c ^j 4JLL*j^J! c-jL)L*^>bJI <_£ 

. Jaa3 oJj>-Ij 

'i&j*?*# ij-** 0 (*") ® 

^1 ^LL-^- Ja-w^t-j Lo JU J^j\ 

o^l> .J->-ljlJl ^LpUal^lj 61 ^yZ> j^JL> 6l 6i— L p l 

. CJ jJl Ota ^3 oiJLxlo 

. Ijla • 

61 ^3i **LLIS6 jIj 4 A3^ yS\ 6 ^51 

^^5 oN 6>jj>-l j i AioJl ^3 50 ^Lj A a_SL>JI ^3 oNL*j^-I 
^Lj D ^UJl ^3 o^Li-^>“lj t aXoJI ^3 25 B aJL>61 ^ 
^ ^>-S[l oNU*xJl o^lL*i^-l ^ j>-\ ‘jA (_$! jl 4 <Cw<Jl 25 

,4JU6l ^3 100 A— 6 ,*J~j 

ilU 6 j^Sm+vj b oLjLm^- *l^>4 *J lil aJ| 1*1— Ld cLLl^J • 

?S-i>-l j 
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.^LUj J *\ja .^wjI j c-jli tlil • 

^yijLjl ^jl N] . ( J_»-^_aJl |j_» ( _ 5 -l- c ' -i-=’"3"i J~°\ fir* <JT~^ 

^ j j.* j-SsJ 4 oLL~>- s-l^-j o jJjIaxJ o ^ 1 ^*Jol M 1 i_r~' JlJ 

o^-JLa c-j!jLoo l>- jj>- p-^_)l j c o J j>- 1 j ^JU>- Jj>-! 

s-bl ^yS • (_y® J 1 j^Vl villi ^~al! 

c jj] ■i^~?l 4 UjI>u 1 b.w>> Igjb jl^u ("I*'*-* ^ oLLm^cJI^ W • 

.<LL>-I Xj> Ijjrfl ilL* ol ‘1^1 

.Ji-lJdl L> 

Jiaj 4_S j— i c villi 4 jli 4 lajT iijlLjl ^J| os ^<JL 9 

.JLpIoJI 

N <L*-wJaJli L 4jjL>e-a 4_)jlJLa £ j_>t-« (L)LS* IjJ 

il<LI 1 < g )l |» ftfl7 jl 11 ! J ^JaJt |» g.d t oIwLj j'ifl • 

^■aLL^JI^ aJ-A (jLi c jLaipI 1*£j . ^%JLp ^ g a » 

.oIjaII 

jU ^ J* • 

.JL&Jl 

f. * 

IgJLP 5 j ; «.4a'l j»b^>-'i/l JLp LIS' iDL^o in~iaJ! j j£> j*J • 

*?« jyf ' Jl ^b*P-Sll 
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(J iJjUaPl ^jljN^lj 

■^yr ^ <- ^*-"-* • 

t AJl Oj)^ ^1 |»->t->eJl ^^JLw«^s ^i-P pLw^'yi vJl—J LS~ 1^1 

o ^tS' ^>La^_L*^o iJLwA (1 ) c Aj^LsJ-fl_> Lfj JloJT 

e- e- w e- e- 4 ( 

(_£^ c5^ <j-* j**^ 1 U?^ Jj3^J L 

.o^>w^oJl ^ 3 jJl jLWl ^j l>- 


.6. \*/ 20 \ Lo UUj lijil *J • 

iS" j^- yl <*jljLa ^i_P ^ i Lm»> 

k _A J . 0 ■X^S' «-P j-w*> j 4-3 _L> Lg_*3 cLL>L^»Ij 

jv — ^ x -^~ L^.^^* 1 ->-S" 4 v— ^L^S" ^ c .1.1— > ^J— 


dLi 

? v usoi 

.kjJjJj ^-la ^Js> JU1*j JJUS jl • 

4jlj w>LlS\J| J«w>xJo (1)1 kd-UL^N-aU l g * : >- .e~L^>- <ul_>-l 

,4-P^-*'*' ^-a3l (1) 

.JIjl>- % • 

Lo-3j (1)^3 tOjJl ULj.} O j-^vJ d)^ ci!->! k^-fc (l)^/lj 

>^^p1 Jx « *j» IJla j c 3.14159 4_Lw>t_^vJ l)j-Sn-j «-i 3.14 JjLa 

.^ls£M 




0% 1 J 0 ^-o-> 43-L; 4 A3.-\Jl ^gJC*o-» Ju k^Jjl 

I *— J 'll^Jl (j kjJj J-A ^]1 J^aJ (1)1 ^LJ*J 4 . . . ol jA 


^ ' r* • 


(jjixJl pJ>TL>tJ ^X>- 4 o3 ; ? e -^^ |*->t>fcj 
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t-AJlj cJ jJl L« t *_>u • 

.u^USOI IJU 

jVlj .jJ-s^^/l oJj^-j_a OjSjL ~ O CjLo j-Lo-ttJli t jjUi 
J5 J^- (wAJb dlJLSbaL t *Lj,bU 

» — — *LxJ 0 jZS OlojJ-*^> ill^A t L^-lp I_i jASj jl ( J-Sj lj_^£Jl ^ Iji 

. j j£}\j 

. l^ojju wLIp jj—J j .lij Ijl£a • 
iw~Ajj ^ jj^Jl jl l ( J_v3 < ^l ( ^J Icij-^-j-n jj-^JL—’ If^iLS j 

.oL«jJj<-<J| ^yi jb\ j^\ jljJL^Jl jJUjj Jiljj>-Nlj 

■ jJU-ji! cJ *aJl * Jl • 

^ a^>-j j j>u> t$Jl .h_~>- 
.liA J j&\ jl • 

•J** j' yrJ 

<?US U>k*A ^ jfi dUU jl J Ja • 


.<w. OJ ^ 


5jjL aJjLa a j*s- a -. a f- j& jZjj j-Sj Uijl jJLib iijjl LI 9 

. j * » jJ| fr\ ■ ,<ia fill ^y jUmJ jl.Ua'ill Aa»**LJ* 


• IJiA .j»_>u 


'Y _)_»>Jl aJLfc tij jj ^Li 9 

• ji.i/jll aL*Jxj AXo 
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LjL£-«Lj ^.J! t jja a Xa ^JLp c ^ S ISI • 

^Jj 

vji^jlS LoJsS IjjL 0 ^ Lo-lS c /*-L*-> L »^3 t ^jIj ! j-A 

^1 4 ^pL>cJ*NI L^-IsUoj <_£ jj ^ ^-*Jl o-U jl .J^l ^jA\ <iUaJl 

jL^p-Vl l ^ *,J-P (J-Lia-j ^^jJlj c 21 ^-U-j 

?ciUi • 

j 1, /? « p ( J-? oLj il jJJ ol *2 -L-Lp . . . 

.5 v^*_v£> 4 ,^.,-lal^ , »j lii 


?Ul.I jjj'j^lj C ^ ja^. y> j! lT"' <> • 

^ 1 p <u. - . jla ...«-^ o*^L>t» jljJuxij Ujs“> 15 o t^Ld 

i. JaJj 1 -la .~J 0^— *_-a 4 .., ... . la, ; x_s ^jUs .5 1 o j ij-S’ j^a j»_P jJl 




. (Goudsmit) 


?dUJb ^4^- ^JUl ja • 
jtj (Uhlenbeck) dl—Jjl 
?« jJl tu> • 


dJJaj t — laj^a .^3 -J 'o" 0j u)k> l*— 1 -GJ 

.1925 j»UJ! J I iiyJl 


k 0 ll)G k <lL-S j-JI J-fcJkj t — 1 Jlj- ( _ ? lp 
i J-Aa»cJl £>> -jl J jL>G k 4_— __-laJ— *_« 4_*JaJ i ,_j-* (_y^^ 
.^^--JaXko k_-wi9 Jio bG>- ^-42 j ^£.1)1 t ^J> j'i I 
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T" * 

^3 J 4 j-^ 3 4 “?~ J LLl >—3 _ 

jlp j*» c <-w5"L*-<Jl <^j>«J| ^J| j ^S^ai IJJ Ja^>tP oJg-J>- 

. ?Tj>r m ./3~ ,+> la 

.i^JLiJb CU»i JjjJ 4 # 

C A^-*X o ^ 4 ol*-~JL<Jl ciUo ./? ->t j la |JlA 

4 l*-* <-3l{ ^ JL>j 4 { y r ]p\ J ^3 f-LjNl vilJj ^ l y JS yj 

^S> ^J^aUJ ii I aUJwP^ 4^J^l>- oLtjI ' A^j>- y 

. aSUp JJI y ^Jj oj^iSDNl Iaaip t ^_Lla» ^1 ji 

^4dU? JL- jl 4 JLjJ| fiJj5> ^J-A ® 

aJL>J!j t (Quantized) (4) sUij iiUaJl oL 

«. ^ 

» A < ^ ) lw^ \ (_^ l — ^ 1 J^L*«J I^j LL a Ow\_A 

^ • 

1 J^j\j la^UtaP' . J 2J23 Jlj-*JLo .LILa -L>- y aJL>cJ| oLa ^3 
. AjlJaJl O^L>- ^jJLpI y JJj^j y>-\ ^a jl jJLa Jap- 

4 4_iUaJl oNL>- ( j ¥ aJL>-\ l*_gi 4 A^S'laJLa A y^J? j LIS’ jlj 

. Jp>-1j Jj*_Lo ^3 jJj>J1 LblSlol \yy J 

?i5UaJl JL- jl (,<U>u j ^ JUii UxpI • 

4—lp jjlai IJJ t 21 ^J-o ^iJJl t*llU (J Jj i 


•r - 


21 Jl 


.JUJJ 


l*-~ 4, l 


4 ^Jjl jl 


^1 kiLjJ Ja • 

Jal^a k— 4-*-Jj| (lb j] Llo O—J 4 ol 


• OjIj ^JxJ LlP l 3 -° a^j^ - ( 4 ) 
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.1 yjw i+Mki 21 _JI » i l ol ^ • 

•i]li JA - 

^ '^a>«j ^laJJl <U-L>-P iJ jLi^ ^y> c J >_JLiLl C~i' 9 

La oLS ’ ja ^ ^1 jj^il *L>«j 1 ji l _*«^ , *j V 

JLo l x Jj t ^ ywwJl yja LS Ifckni „:,:l iSUall ^JlP Ju.t<u t 
j ^ j J Lo Lil> j jL<t jjlj t jSl I £0 c-Jl ^111 c-LJI ^Jlp 

• — jJ lji ^->- y 

LjLw« UIj>-! ^-Lu Lo lLLI jj ja^a 

U ^^>- jj J ^3i <1)1 c La Jj>- 1 <L» ^3 

■^lyrj Ji 


Yl J a LL3 jaj ^ju IaLo S'UL 0 

■* i. 

^j-A t U^jJlL t < C_^*j 4-La ^-L^- LJ^_>- *LIjL-»1jU-) pLL»3 ^JL>I 

jUaJwa) oUa^Jl . L^_*_Lw*^2_> ^Lwo-Lp <J^L>- 

oLLvs*j>«JI 

^jjl p_*-Vl j-o t^U- cJl5 iih ji^^l 

o ^-o *UwLo-p ji ^ 

jl ^1 ^1 IUp jlkJ Jl5 Loj ^ J& jJ Jj^53>l 

I 4-j^l.o. ««« H 1 ( t ^j^ 3 i * i c — <2_1 (^1 

.oL>sJl 4^j-lP 4^11? ^ jJ>-j ^3 L^-UjN Il^jL ^>c-^2j 

( j-Sw< . Uj j-^j cjI jl l^ptjl ^1 JJLb c^lS' JlSJ .IS I Ijl^a • 

J^JIjaIIj <^JJ ^llli 

(JAjI ol 
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.cLUl>- ±Jl£ • 

.oJl lLUU>- c-jLS'j 
. e-ULlJi l-Lfc ^lp ^Jisl ^ jLp ^ ^ 

J-* tjjJ <j! ^1 bilg-JI jl ij\ .^~J!j c_~^- jS I L _ S J -p 

1,6748 — I* ‘U-LS . (Subatomic Particle) - jjj y-y : jjyyjJI (1) 

jj jJ ^ 5 jL_ ; (Spin) ojjij (Proton)) j yjyJI >LLs ySJ) £-5 -2710 x 

925 .,(aili o y y_j j t oj y_y *11 -C . t~. ^ • qj y5*jb! lj 0 y_j lybu b 4 ^ j — c- yJdaJI 

tijU (Atom) SjJJl ;l_y ikj J.1 olyyyJl y£J np++e- + v : LllS (Half-Life) 

LtjjJl iLL-LajJI ^ g " j djljjyyjJl <_)-£ (_£_yP tjy- jj-i..^ I I 1 j_p yyJl ( J_5 j 

a* J~5 •cjJ-laJl CjUj y yJl -y^y <y W~=c«-; ji~l { jii\ *4jUyj yJl yo Jy*uj 

4 j_jyJl bOb^bii! *»Jj>c 4 ~*j -v- 4 (Fission) _jUa 2 *j'ifl 1 * - i Lw i pj_jyJI 

(Sir ylLijiLi; yuU u_ !l . LgJ yl ./? - (Accelerators) oU-J-l obyj 

LAJ1 cjU- j-yJLj-Jl tiiJL; j>U U.up c 1 932 j»l«JI ^ jjyyJI James Chaduick) 

bLli ijl y>-N I ;jj_Li oil jy yJI j .Lc4ll ylikJl U j-Ly (Alpha Particle) 

* ■ 1 h jj ,jLia_4jbll ^)-P 4. 1 .. d il l blaljjji -t ■ ^y»y4 i *• y ,iQ II idaly (_£ y Lyl . 1 a 1 

C-a L >* -. . ~ >*JJ jlUjbj b I y— lj *IjLy yyjjl ._ a .t 5 y5La_t . 4 la . l.P cjL y>- Olj-ty 1 f . j AjLe-avJl] 

^yajlwap- olij yyuJLJ j yJl £4 lylpLij J 4 .P (Gamma Rays) L>Ip jl b LJuil 

. * y ~.l a l*]J ( yajLail-lj a^aliyLJl L*lj.lJ Laliyy .,.1 j j tyy 
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UJ 4 L* ]gjC.*^,A jJl kiUj> Jw*-i J 4 4_L^9^ 15 .^Jlj-P- C-J 9jJl 

• Jy 3 t jy^3 OjZ3 j^lpL>i 

?4^JjUaia^s-o j^p JL-I jU ^ • 

» i. ~J J^\ A^-w%l>- <ULsJa_ ) ^ Cou ^3 i) ^-S"Lwu ~L*_j 

O v»illj2 j-Ls^ tOjJil .JjjJ J jjj £ Jl (ji ^jjo j 

j' Vtr-f J“* ^ ^J-^1 -W^ j-*L-*-* cPi 

<wul Jl ^Jp . ^A*jis>- jlp 4^-sS^ jJ ^3 J^Sl Jl ij^’i lJ-*J 4 

. . . ^\J.3 ^sLwJ^ 4P j~»j 

?ISL • 

<*jLta O^So l)I 4j| jjJl ^Jp C-5^*^ C5^i 

. ( ^i>txJi ji l < wj 4 

?jju* liLJ • 

<L-jl ^3 ^<>J <j| 4 s-L j^^SS J-£lJ L^_iN Ujj c..^sJ 

JL o^> I jJ j ,cu3 jJl Jl jJp JL ^JL yj ^Lw^Lo c->L j ^SJN l tlJJj 

4^JjJl AS" jPtJ 0 *wJpL>- ,J^JLj JjJ>cJo l ^ .,<? *J 

L^lSj ^Lo'yi ^Ji <i*>\ y^S\ Lw« A-jcsiij j yZ J j ^i>-l L>jwo 

^ ft ^ e ^ 

lp^o»>s-« 4JL^A ^Jp ^"*~ >3 J-L*_<Jl JlS" 4Uajl J .<LoCU 

LwcLw%^>-| ^JUL lLL>«Jw^-j^ 4 cjl^-^J J l^^-*-Jo *jLUa_*_j I^La^ .aJIjLw*u jS 

.t^JjLoJol JlSLo Jl\s$ j*jo wUp ip- 1 jJU 


. JJ , \,*/ 2 $ 


(2) 

.Jcu^j li^JLo IjLS-l (Germanium) pjJU^pJI j jSJ— 


,jJ>U J-^ AyliS \ (2) 
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^111 jJuaJl • 

? (Solid Chips) SJUJl 


jl j O j-j j-i-LiJl » L$jl > V I ^jLS'LaLj^ *_> 

J-Lp ^jJl o ^-$C J >^ wvJl oj-^j ol ^1 4 <lo2j1_^JI 

*? ilLl* ^*/3>c^» ^ ® 

•ojj ^ 

tlJ_^_ft jl ti-L-Ji 15 Ja_ii clLjjJ jLj CJjSs JLLl • 

f^Sj^^Jl ^jA JJJ^ ,x»y^t aS'jL^o 

^1 ^£Sl 1 4X-3J 15 <JL>j>-'VL> Oj^j 1 jP*“ o j5”l LoJ_lp .^->o 

. 4j jJ-> 4_Ll9 (J^° *»iJU-3 »X*Jj C cj^ 

^^** m ** t KS d.« « 5* lil <Jbl ‘1 * 1 1 ^ t l ^*AmA c ol ® 


.4jLgJ N Lo 

^ o~ ^ -/* a ' Sji ^1 lil • 

jUj o j-^-9 t lg-JL-j I4- >- oji 1 jl jj 4-il - 

frUapL olJtj lil t ^i-Sfl jJjL-j> ^-j^jjJL^JI ^yll L> 

l>^L>4 I ^ ■ ■ “ >- { C, I ^ ■*. .m I C jlfJI jl^J^ *p I l>^jj l>^j^ J y>- j\ L^r 1 1 

rt ^ ^ ^ f 

i_sH 3ij° jr° lJ <j-“^J c^ 0 ^- 0 ^ *■ i ' ^' l-i Ia^ 1« jj51 jl tSj** J-**l 

? iaai l-b>-lj Uj jiSjlj IJj-Ij U jijj{ jli Ju^pI • 

ojj 4^juJl jj^L >- I?- _^5I j_^Ssj t jv-xj 
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^1 pL* Js LgjL$L*Lj (Deterium) 

*J~a> 

# 

J-./2-3 1 LLAj t^lj ,4JLoJl o I oIjJJI 4^^*J £_L>Jj ,|tJO 

3 #■ ** 

.Xjxj Jj>- ^3 1 *L$JI oLi-v^ Jl>-1j y-s t LoL<w^ 

?*0*- J* • 

y j»-liij| ,jJ c-^5 jJ ( _yXxS^Jj t ' a jT^ ^yr y 


. 4j 




t ^J-JcJ! *LoJl ( y AxJflj j a^jU^-^SsJI oUJw<>-*Jl o} 

Ja^.4 j j>tj aLLo-**^- ^jLw<^5sJ1 ^J-pLaJI c^LAxkp 

.^JJ.3 ^y*j b*J c£j^ '*^ j ^ J . 


US< 


IJJ .lJub LJUJ y cJjJI y> ^ ilyl Ulj 

.y-T Jl>- yi 3jl^t 

.diii yy 

o»-l jiJ <Le ji kiU Ja ,j^Jj t U yi I yp J^L-Jl ^j\ • 

.yjy ^ ^SjUp*- 


. AP <U>r i3 ■>✓?■> 


A/2j Jjjj 


J^Lo <j£jjJl 4-jjj .oljJl <_y jjyjJj Ap-Ij jjjjjj aJ j-iai (3) 


.2,014 
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ilLi.pl <ul jl ^?ju klijL^LjL) IS} • 

•JriJ^ ijl j-Lr^V'j j jjjJ\ <j J'^VI 

.AjJiLflj l» I j-A 

cilij Jjt • 

.ULii4 ^1 

j j^jj-> <o j-* oj •&-* ^JLJlj i JLhJI «>La ( _j-L^j • 

^swj j-p <01 *yi tdJJi Jii*j (Rutherford) ijjijij jl? Jul 

. Lallan 

?OLw*^tl! lLUj 0*l>- Jjjl ^jAJ 4J^£lJ 4 lij • 

^3 (^5^ *X>Aj . oLS " ^jji C-5^1 

•J^> 

^ (jI j JuLmx ^ ® 

l^-J 4 <J ^-Jl 2 /3 4jjJ dljl *^3f“l 

IJLS 4 j jj j yJI (JaJ o>^ 2J| 1 /3 LLo ajjJ JjL-SM ^JJ! iljl ^SOl 

*ll>&_JLJI J-sUjl* IJJ 4 1 4_>s_jjJl <j o} i2J-)li 

,Julj>T^a ^| 4 <UjL jr^-SOl 

^JjLvk^M !J^i\ oJLa ® 

JUpj tali • 

<U_>bJLi ^iju L^_;l 4 ^(J*^Vj>xoI^ ^Ul^JI oJ_A Ijbl 4— «■>- 1 Ljl 
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L*j ju. i Jljj ( - 1 ' ,<J5LJl A^>j . l i l 1 

i » — « - ;.’—i ^-jI j-* c J^srjJl 4_J U -»J cLL^ j..« a> jj_p 9 

\ E = me ji 

.vlUi ^jJI ( j r tilJ jJLl • 


^-Sj oU^~J>Jl b\ J-A IJla 

j>*J2j\ ^-9 ^XjIj oj y~&-> Jc>*j 1-La C 

^^Jlp j L_Up . Ll^ dUi 015 Jla3 a-Lia5 

.JU*xJI ^3 jSu jj j^jJ\ j I v — i ^ I t 4 jl>L^j 

. ‘Aj^^^laJl 1 -ASs.Aj 


4jI • 

LaXp J_J>I ^X>- l)j^j l )1 ‘Oi^Ja i l ijlSCaL^ 

,ojj\ • 

Jls*2j\ tj-ocJl j^Jg c^-owai ^iJl <uli_Si LgjLS j ^^>-1 .1 j_Lp 

^ jS>r */S.) ^j^S>-\ 4i?L^O C lIJ^s-O ^j^JCS , Jl 


!iLo • 

Oj t ^J^LuJLo OLl j_^_S” <^^J>e-jj C IwLjL>W3 ^-J j_SL1 _ 

.iJUJl 4^ ^ t ^ ^ 4-jl^>sL> 

1^ (J^jJ ^jL> (Jl>e-0-l^ (1)| .*uilj ‘Wsjlj 

Juo ^wvwJa^JcJl L^-Xu i frl ./?4 Si ^3 ljjaJj>tJ <JL 

•f»-f J ’^ p j-" CT® jrb-i sj' ‘jj- 5 j- 4 £jl> ^1 jJ>- 
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i 


jj oU y j jJl 
^lXL> A^p^J? Co^Ajlp 


Jl>-I j-iJI ^jjJ I 4 -pLLx— L . ^ w>c.v ^ • 

.ollj y ^jJI 

aAjLp lo j5 ,y» y£i cJy-dl ^JaI ^ jXw»J L£Jj ij*-l 
U y>x-> .j-s4l^JJ L*-J j-A CoIjj y jCJl Ojj .OwL>~lj 

jZS\ 1 y>r-*.*j2 J i)\ ^j-6 <Z->\^y>J jp-Jl ^-Lp J^ljJj>cJ-l (j£ ^3l_LA yA 


|» 4 


UUaJl 


oUj y jCJl <jL Ulj .tjbl^fcO Jjj j£ ^3 -AjI ji iillA ® 

4 O^L^J' ^ wnJ ^-3 —^a-w O ^ ; ^^Jjj 6 yy ^ ^Lp 

^*■ 0 'bf 4i^^»<«£w$«Jl CoL$»* » *»P*3l ^1 • • • LA^AjJ 4 1 ^* « « 1 4oIa£ 

.JUil ^ e^5hfc>t« jl Si ^>»i« j^-*- 1 ^yfcj tojUJI kiii!^Ja>- 




1 Jut 


^1 jl toUj^j-Jl jl5v«L jl iijil Ul t ^LJiL ^jSju IJla • 

, . . J 4 4s*- y*>S 4.3 jk/3«)I ^ +-m- *«■>- 

,^/i^ Am C_ 5 - "^l 

4 4I->L<*m-*v«^*JI (4^>-!jp jl) 4-o Uj J^p Col jj Jla) 4 li— *>- • 

.OU-^aJIS* ^J^-hj oJlA ^3 Co L ^AAwPail (J^ 

.J-^Jl ii j>-y° oU-15 

.lj5£ 4 r cS' ^ dUi jp ol y Jla) • 

C-olS*^ 4 4 j y^>» t A\S\lLo 4 Ss>tS 4o>- ^-<&Ji Co L omww^OtJ I <Lolo (jl 

i)LsA Jljl* 4^L>»jMiJl Jjuj 4 4 -^-UlJI ^J-^j>JI ^Ll ^y ojJj Ji 

. IaLUL 
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Jfja Ja • 


I ^.^4) CwW 5 1 O jll3l AjI^j t ^ J i 

4 4-J I ^1 jA ^ I 4 (J IjLoJ I ^Lp . ^1 j_a ^ 1 d- «■>- ^jA <Lj L> I 


. l.frja>-^Loj L$j o Juft ,^cJ| 


r<SL,^\ g\j*y \ 




IJla • 



^J— «-*_) 4 (Jld^Jl ---*-*» ^i-P -0^-i->t-a C^L>- j-JJ (j[ 

?LiLkl 

•<J^ ‘“k^ 1 L^l LrrJ • 

!l J 4_dJjL>«_<»Jl d)l jJ^M oJfl->-N JJLl \l\ 

<J La ^A (jl jwLv2_>3 (1)} -tl) j-)Ls^a-Sl CjLpIJLs 

A*JLj ^ya J-P l, -ya."j (_£jJl 

^ La-Up tJl^Jp^jl (jli 4 ® 

dJLU ^yiij U*Lp^ 4jl^J*yi aJLft ^ dJUli 1JL1 i yji*j 

.jl/^l dlU 

^3 °i l.«.py 1 *- -• 1 ll ^--Lp l2-j 1 (jLj 4 1 

j^JLp IJlA ( J-JaJj dLli-Sj 4 oljL-^Jl c-iilj-a ^ ^J-P 

■ t^y ' frj-s^aiL C^-LL^JLwc 1 JjjJ . j jj „ la.ll ^jA J_jd*Jl ^Ljj C)lj-ll 

oLpILUI ^a ^y>- 4d)lj-l'^l 

4*j3j 4 A */2 *j ^Jl ^Lo-s^jNL 4 ^$*>-'^1 (j jjJJ 4 

olpldil! o j& d-j*- 4 ^>Ul 9 ^jJ.p'y 1 Lg-A*j frUJL jljJ'yi 

(jljJ'yi ^j-^J 4 L*_a (Jljil (1)U 4 ^LJLs (Jjl 

4 L^-vixj ^Jl (1)U 4 1 J^Aj lfrya.*j ^*Jj 

d-^>J (_£ ^j-dvJl AjlgJl L^_JlP ^JLIsj 4_^- 1 (Jl I ^ * < d^ti 

.(_£ ^i-s^aJl AjL^JI I^Jlp (jJJaj 


178 



.lil IA£a • 

f- 

(Davisson) <*-* ooLu 

4-*y>- Jj'A-WL Loli JJd 1 1927 ^l*Jl ^ s <J* (Germen) 

4-aJjs^Jl ^Jl l^jJaj ^Aj a^jl ^3 UuL ) J jZS sJVl /j-o <UpL*-J i 

LpUjJI 

?ol>-ljLa iSLa cJl5* Jj& • 

4 ‘U^SsaJwP ‘UP L*_Jj oOj>-j L^J (jl ^jP j-*3 4 pjo (J jJtll ^yl^Lolj 

,4jliu>s_a ^000 ^1 p ‘UpL*-^ 0w ^ ^wISn^jI LjI^ 

4 0JJ3 ^i-p_^ .^j3*~lJolJ LoJill j ^ ji *,< g aJI ‘LL^jJI ol 

«^1 UUlj ^ ol 1> U UJU*»I J-A3 

?£j.o <J& fci • 

p-LoJ-p oG 4 p-I jjJi ^Jj <oj_*_iL> j 4 l!^L<>ww^u>- L^-jI 'A-S" 
< u^s^*A5nJ 1 IS^lSLJi J^A^ - j^SOuJI ^3 ^oJUvwP ! jjLS* p-Lj^aJI 
(Schrodinger) ^IS 1926 ^UJl j 4^-j^Jl aj j JlJ1j 

3 

'^ J>m i^I j->tOj3j j-0 AS^Ia-oj ^ ^Jl La j-JZJu 

Qj^^Ai ^j*\ „ g ll 0^3 La JiS"^ 4j 0p| 

4j3U-<J L*_«_ j Uuc-L>- ^-SsJl LSLoLSn-wO 4_*_U> ^iQaJl UUL> jJLvs-w* (J ^j>- 


*4^° 0 j^.Pib <tJj ^ l*-« 4 U~j J*3 4JJLJ3 (jlS* • 

AUwXj La ^Ul .i}j3l ol P Joa O-*0u3jl Jjjj J 4 ^ 

^>Oj3 

j ^ jli> j. ,aJ jj>*u_oj JJiLn-a <jl ! 4 J ^2Jl JU jJ J-a • 




^ L^jI ^Jp UjLipI wi^Uj ^SsJ'Vl oj 
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I ^ * /2 > cj t 1 L^- 1 Lt^^^vJ ^ x-l ' C *wJ LS* ^| ..< > , W J Lfrj | 

( j^J \ 2 & M <JL5 La °j£jj>j . d-^5L^) *>LSL! I L^LjLSLyJl 

43Jj oLp^j^I Jjj_>tj *L-LL^-aL ^*wJ . .1 a« «/aJL p-L-jo'VL cLLL^-a^j 

0^15 lil U J> y^\ jULSLab oUj^LS^U 

^J^L^-a dJLJ L o_*JL^ 1 J_LPj C JaJi_9 L)lS jl oL^jNl ULa ^3 ^-AJlJL^ 
o^j_>r_^Jl LI jjJl LL L^SL«-LoJI a_>^IjJL Ljjo jS> 

•L $J*-\ ^jj O* ^ 

i^tt jl ^yoJxiJl oLl^JI ^jlp J^a^cJl JiU IJIa \i\ • 

1 ^L*-« J*5Vj- ^y> l^j l^> j£Jj <•(*-*-’ 

jL ^5^/1 ^-t o>x& 


y 


j>- ji li iSbjSi ( j^-J la! • 


yuy y cL?»Jl -La ^1 p C~aj i _yj <• 4-*«.lall y (j~^ 

J-*-«-> oLa-w-^sJl 4 _p j^&Lja jl '. J jjjjl JjL*JI j_o J_A • 


^lyNS’ 

.^JL^a ^lp -L&J C(J-^P ^A jt-*- 1 

?JlL. *Uap| dUl 5 ^Ll • 

ol_«_wwv^- j_a »J) ./? H jj . JL»^- Jli-^ J-A g- j - /*> 1 1 

j^» i— aJLo Lil ?- jJj pj^aJl jli j^ol ^ ,j^j L-g-a j <• jjJjjLSl 

.^l^»VlS' t C^U^j^jjJl j-a 4^j>cw^ iljlpl 

Jil IJ&A • 


.<tia>J L»jli ijjjta L ^>^! ^-4-^lla (_j*jl .jJfljl 
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? JJ 3£».J 4 ^ J J>- yju • 

jl .Jj-L^- e-Li?-^/ J-yo jLy-Vl ^yajy !_gi (-LLaJ jj-S^-J .j«-*j 
Lae-Lia-j JjLaxJ N 4 ^jJL«Jl Jjij (_y* 

?4iJUi JlP Stu • 

.(Baryon) jjjjUl J y jlyJl y 4dJJi ( _ j Jlp JliJl 

?4iUS Uj • 

4j^yJ! y ^JllL ^cj^j L^-^>- yp ojL^p ^a I) 

4 1 ) jL ^SUl j oil yi ^ ^ (Jli^Jl ^Jlp^ 4 o.jj^LllJl 

• 1 ) yjLu 

.C'Ogt JLdJ 4 Jpj-I • 

«4 «» * »» 

c_— >*J oL<>-ww«->Jl oL _ - ^_L*J c-ol L-~j>- 

.4—4>-l oLo™^- J*yj>rJ V yi 

‘cM* 

tJliaJI J™** ( _yip 4(J*>\j*tj^/l jypUa^Aj jlJ 4ciUi ( _yipj 

4-j“>L> jl 4 oLijJjjjJl yi ^jj y -o-y L»-)jj yjjjjyJl 

. jl I jl I y 4 

tf I^jsr ,i,jbj ^ ^1 kiJUi j£i • 

t 0 j-jjLj ^1jL> C-ol ^j-SCJ j l I^i jJU Jj>-I N C*JlJ| ^3 

ijj .dU^i-S" d-*-ww-J L^j jS 3 Lo-^ww^>cJ I ^j-4 oL 


.©jjJl ol jL 1 Ajiijdl Jl>-I (4) 
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(0) C-^Lo-w»^>tJl^ 4 1 J-^J L^JJj 

4 JI .1 JjI - o^jjL C— wwJ Lg_}| ^p ^^cJJ { ^3 lj-&j 

^ p #* 

. li*- ^Lp Ua3l?t* O^jjLJI ^iL_> l)1 ^w^pxj 4^L»-P ^1 

jLspV i£*i dUL^aL lij ® 

. j^jLJI pUL£-*»I ^^Lp ipli^JJ jl wlS'l^ul dJJi 

. J^>1^ L« 

.lil IJ&a • 

► 

J j- ^a > ^j_p 0j-S\_9 ^_ol ^^LLLoj ^J_& 

^La^Lwol tlJub J^Ai»- 

<< * <* f 

. L« li— w- o -..0.^.9 ,_ij cLL»U IpUflj I ci-.»igp I cLLli .sap ^1p 

jl 4 pL-j»N 1 c-jL^ jJ ^jij o li <lLj l^Jl 4 cuSj^l oNl 

OW? jJ ^J^>qJLwv»j ^J— «-*>> ^JuP 4 Ls^?-J I . L^-A-J>_s^2j 

L<k5" (j£ ^Ik* I 4 J oliaJl ^Lp JkLd>eJl Oi Nj . . . 4 »La 4_laj3j 

ciLlii Oj-£o <1)1 ^j-SC_o_oJl 4 (^£~Lm2j ^J-P 4 jjJjjL) 

4 oj J -jco l)N 1 j . *b j-^_53! C->N.iL*-« ^j-P L^“U N |j^>JLwvwO 

. . . fr fr fr fr . 

Jj>«j ^J-P olj-> 4_5-^i U <1)1 4— >->-l ulj .r-lj_<kJI ^«AP O J+& Jjj-9 

.OijJjW C^>twsl O^j l(JL»lJl ^3 ( J^«J»- 
.ojLjJl sJa I j£~2>j .^iUi 9 
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pljoi 

Ia>- cLLJLp <iiL ^JlpI LI j J I j£~i> • 

.yj^Jl 

^Lp e j-- 0 ^-* Oj-^j Oi j ^j-9 jl£*L» I L^.zJl9 c~>I 

.Ijjfe 3 J l-^>" ( 3 ^^ 

oLjj j— « t^jD^— « iljl^-SLJl jl J— a • 

?oU 3^3 3JI3 

l^-S* 4 hj. ... > jj-Sw d-fCj-JaJ! ^Jj Lj jiaJ jLi c^iiJi ^JLp^ • 

?jiUI ^ cJtf 

olj ^jj o j-^JI t C-J j.* ^iil aI^ojJI ^ ^Jj-*-]! o| 

oL j j_j j-^jJ| j oU jJ Jj-J' tlH* 0 Lj j_S" t j l 1 j-_-,.— ' 

jLal ^ 5 ^ Ljww<> Ljj^ LiJJi d)l5" ^5\Jj t C*>ljJjJl5L!^/lj 

•£»b J* 




t OjJjj-JL^) oLjjjJ . ^ SI cjUj_Sw» p -._>M- -> - (1) 

Ul»*i jl L>- ij j 4j>i3> <*jJu 41^3x3 (^bJ| . . ,0j jJj-Jl J 
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? <uLJa>-j ^Slj Oul j • 

.ooJl U5" <uiLU>-o ^olj 
I j^jIp *ULp ^JlO J La jIS* j*J • 

? ^>- j o j& 


o Ju -L>- j LC& Lj 

OO I OjL*_A^Q_1 I 


I J j^-oJl <oJ^L>*-a ^owaJ\ ^j-a 4jj 

L>tJ JjaJ cdU^I ^ya-*-; ^ L$j j-&y 

,j^JL>tJl 4jl^P d^LS* ^Jl 

?l^P ^b*Jl ^5 ^j-%p1j ^*P b^* 00 1 . . Lfl Oc a 0 

ol .IJl>- ld-ju Jj^U Ja-ljj 4ddl>- La go; Ol <_-jw 2 Jl jjj <01 

b**Jo o Ls^*> L-*i I o Oo ol 9 ^^3 ^p ^UdJl 
.**LL«j1j ^-a * J^~ J^- 1 .lib 0 IS” 4 j-*-s^l c^l ^0^ 

.ci^kJL b 0*- ^1 dUi jl • 

'^duj I 00 1 -Xj3JL*c-<i-i I ol .Jb 0 ^ 

OOjI b-&0»>4 t c— )| j-JLSIji ^bJa-ilS" 4j 

.iJ ^Clj OjJi OOj^J 

J ^1? l? 1p jl j-w-I 1uji*JI ooU.td.CJI jU t ciJJi • 

.jjb jjkj ^ U^^jUaj lo^aUajj 003^1 

,*uUj ^J»al>Jl Jljlo jdJl j*p 

4.0. « u ^JJl bo • 

4_d0aJ1 o^j_>e_^Jl JJLa t (Quasar) oU’lo^^ J j-Csj ol ^-li-jlCaL) 


. e^til £jli>- ^L*-Jj (2) 
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LJLI^LoL jl L_~alU LH-gJl aJjlSCJ I i a.. <*:...* 

j il)j .il 1 1 g lastJj ^yjl LiUaJI dJJj j~~j£ ^yjl i£ j-L-Vl j-ol*_oJl 

4.^ a -.^ 3 ,1 1 Lo l^jjJ I Ho) I LoJwO i I <l*Ja3 y~±Xj ^JjLo^ yA j L 4 C 0 J I 

(_^JUl JaL>sJI ^yA yt-^oljjla-S «Lw(L-i'}II ^aIjIoJI j oljjiotoJl JL^-I jij 
■ w-j! L. > Lo ^Lld ^Jlj t ^1 ^J^UoJ <lJLp 

.^ v — ^Lwl ^yy» j^aa c~j.L>sJ tiJjl o ^5"i LJLSd .lil Iji£a • 

.<LjJ^J| iilLJl jA tjj^kJl ^L-'ifl j} 

0U9 • 


<loLi ^1 <c_>*_JlJI oIaa-j (j j_«Jl <1)L jJLiaJ ojI 

<ll>*_>lJ! 5jl >- j ^ is i 5 jL_«_;j lLLL ^yLp ij-U®-' l^-co .<u_~oL^'ih 

,4^jL) ^J| 

,3Jj>-Ij i«JL- oJa-j jli iHJJj t'J&j • 

oLj^juJI jj-j (_j iJl iS j\jSJ\ «-L_;j ‘ j»-*-> 

ijjl^sai J c3/2 ^A dJjl^SJl ii^wi jli i (1960) 

0J ~^~J jj— O CU- l\-S kll—Lj jl Lo iLUj .3 /l— ( _yA ^yjl_a_A»jl 

. 1^-0 ^yp ^yl>ol)l |0-^-3-P ■ /?\\ ya C Ia jj o7o lap 

?Ljl£il jiP ^JUI U ^JLII Uj • 

t ^yLo-sLl I^woUoj ^ q3 ^y& 4_J| La l)j 

"ft ' f 

if- \j-** -^“ LtojL^ ^*- J — 

^laJl ^9 iiaL-Jlj CjUU>JI jj y jA <LoaI j-aSfl ij\j i LaIj 

. y^xjj 0->Lj j-oJI ^yll 

?L)Jj y *2jJl$lal> Jju 9 

l 4 j JJ- 5 LaJJ-P 4 jN b ILI |Q-^-o^p 1 . la tl ^L>o y^- 1 
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p 0 . 

O^-La jj .t M jL>s^'| p_^_)l_p|ju| o*->«-*-s^I 

t a. *+0 j-* j-z&j j-p oJjJ^JI jl^jSlli t oLtjjiJl ^^.k ».> 
oLJU^- JujJ j j_-J t »kib>-jj ^9 ^jJLJLuJj ^JlL>- j 01 j 

JLLp ^ c <L*-wJaJl ^Jl AjljIjj 5JUJ->- o ^JajJ ^ > jJL*»l <• o-U Jj>- 

.(3^^ ^Jj J^JII ^Jl A*^ ^9 Al^Jj t AjJjj JAj Jap| 


^ 1 p a*-mjJLi 3 ^ $ a oLJL«^bJI jLS^ 


il • 

.^LjjjiJI 


^1 F Jl JJu5) AjJ-uUI (JU ^1 U-jJL JU^JI ^J-p jl 

.£jLdJ SjiJl ^1 (ma Jl 


.ii ^>-ji ojji ^i^jL ojj jjt • 

J^Ixj SjiJl (jl (_y^i Ua j t (F = ma) {J* j ~ ^ ^ j^Jl O^jI^ Aj 1_ 

c ^ la P jf \ 01 c ^ la P I ^ dU^ 015 Jij .A*^ajJl £jL**Jl aIiS" 

,1a ^Jl 4.. /Sr*. A 1 1 cJjl>*J^I ^9 


^ip S jJLaJI f-Lj^JI ^,Lp ^9 a^aI 0^* ^2ipI ® 

.w>jla*»Jl ^jUj J>*.*ak 

IjJ-kljj 0*^ AiJa.fl.ll \^a A>-j^ ( _ b 5^P pJ fc IaJ 9 

. L^jlJJ aaJL>J 1 


ISLa • 

•W (P^' ^ c^l 

• iV? 9 "^ 1 o***. 4/ • 


t 4_w^iLwJ ^3 ^LwO ^Jl O^aJI (0^-1 t Ao^A^flJ JJ JuL»-> 

O^O^*- 4 fc A^-*-jj->*_! J-pl ji jlSJj^M p-JJJ-P 
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^Jj jJl! o-ijfe -AJil . uj d->*^bL*^a 

j jSLj (1)1 <-^>*-1 ^ J tSjciNl i j r a 6-*y>- </3 I Aaj^>Ul ^Uj^' I La 

^ .i3^LcvSll ^ 1 ^ 2 .] 4jL>xiJl 

.JuJb^lL ^ jJL O-JsP La Ijijfc .A-vajL^as^ ^jjNi aJlAjJI (Jl>Jl 

JL^jhJl ^Jlp j-P LJl>J->- ^ JJLJi J^o L« .IjUsj* • 

t L$_>b a_* *-». la . ) l ^ ^ . 3 p— SL^-£* L la . ^ . « ^ Li L*J LL? 

C->LJa^-oJl J^-1 aJpL^JI o\j .<+SJlS> jj oLJa^-a ^]1 j j-S” ^Jl 

. o^Aj J>P L)^ j& Aa ►■ ^ j jj 

. 33}UJU (Occum ^ISjl ^lijl o jLi JL*S • 

4 A la « ^ j 4 J-^-l 

.a Ip LJl {j? 4jjjIi>cj ^JJI < * 

?a*a£ liU ?bJl • 

.j»Lp Aj>- jj A_^JaJl ^jSLl j 4 JaJi3 iiji 

jJlP j • 

C-»Laji» p-kpMi j-$J li-A o] 

.^♦-SLiUjJaj ^3 A_*_jIj oLJU^>- lillA 4 o ^111 jil jJl <-~S ' jJi 
4 Lw 4>_^_3 Ua. 1 ^1 jJt J 4 1 Aj wL>c_a pjL>L>-l>c_> ^J_*^>cJ La <j| 

( _4^* > L* 1 -A-w*»^Qs5" (_JL^»>*JI *~Lp (_jL^»*jw^l L 

.aJLapJI pLwva oL>*jL 

?JU^»Jl ja u • 

<L~lS wli-bLJ j) 4 d->Lo-L^Jlj A_J^*_> La ApLs^ ^XpLlaJL^lj ^v-J 

. diJ (1)L b| AlJfeLo ^ilb ^-L*JLmO 4 Ua^JiL^s-a 
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<S jt ‘ t jmmj j-a! JuS'bJL ^jb JUjuJI jl # 

.UwJi el^j *>L-o->- 

« f, 6 " 

c ! w\_j I La ^_ i ^_j L^^j> t - 1 1 |^wo I c l*_^? 

^-SClP UaJLw*> Ij ^ 43 UaJ 1 1 1 wL> I Lg-J-P I jX^ 2 s>x-> ^jJ I 4P I 

. L^j aIpI^^M ^glp oj^li ^«^wL*>e*a La^» ULqJ 1 ^ t 

OjL^*-j cLU^ jL^< C (J L x> _ > J i j_*_> jl5L*>L jLS” 

^ p- * 

43>-L>tJ t C->lijLfl-a <U>-L>tJ 1 .ILo-£ 3 ^i-P ^SSS' L~u 

t ^a\jLJ1j olj J 4_!*L^ ^1 4 j>~L>ilj ^Jolj t ^_Sw^i-)l ^wL>xJ ^][ 

oljj ^j>- <JL<k>t-!l Ajjj ioJ_>Jj>J!j Lg_L« ^-a-jJliJl 

.Utjj jj I 

.dUi ^>\ oIju • 


Jr* jr^ J* J'i— J! J J* • 

•jljIJL 

^3 Lla t il ji jiOl JLflJ # 

.^l^jl ALw^ 

^ i Ll_p! j_jI j-> d-L )-L>- aJL! c ^_*-j 

li|j .A^aJI ^3 ^AJlj j-*_aJ 1 ^3 ^£.iJl t iw-o J_ij!j J^jLaJI t^ijLvJlj 

~* f 

. 4jjJjj>*_<>J I a" ^ ^ i J5^ IjJl d*J3 o«1a ^J|_ d-03^ 

j! jJL j»-£J c^» ^3 ^SJj d.w*» .iILla 1^1 # 


t p~*j ^J>Sj t L*Jj? AjjL>^j ^A J, A.. la.flJ C...«.^.J oAa jl 

JU->Jl ^j_a ^J-Aj tolij ^3 4 _j*Aj Aj jJ j ^L>- l_L* J^3 

. 0 j5i ^ jJl 
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j.-. &T dJjl^aL Jjfe • 


(j* 3 ~* m J . l5 ^ ^HJJ c f L^I t i*iUS ^jJ^I 

t A-J ^ ^ I U > -n,««wL > E.J I (J I / y l»Aa O *.»,/?i.I 

l)L^_oJI ^jl> A C aIjU*- ^Jj J-£'‘^~ A J*^' ^ JS-ft-S dliJ-J J 

.^L>x3Nl lLUJJ *Ux>I 


j^O>Ji 4£^J ^ip ^*aLUJI oSa ^A La • 

^jU> ^ ^->UJl sJUa i^JUUl ^Jlp >^>- 

olS” US ^li ^9 ^jU ,^L^-o J-Aj t L^la 

.JUililL • 


.o i^mj jjjl^vj N ^sSUJl Ja*jJ| IU& oj 

,a jj\ . . . ajl • 

^jjLa UjUlC-oI 3 ^A® (, 4 J ^Jgj N (jL^S N I S-ULp 

^ f- 

4jl»U 1 olSjl ^S\Jl tAS j iSjUlpI ^3 .wL>^u>tjl ^-jL<3_s<2J1 

. 4 (■ e- , . 

.4aIi>^ 4j^L> ^ L^j ^SS 

3J^S JLL*JI ^^JLpj LL>- sSL^a jLi tdJJS ^JLpj • 

.Up olS jl j£ 

tjp\ ^j.«, o.S wb>“! j^-ll ^ISUL c tSU SS ^a ^o'yi <jj cJ jSJi 

/^-*w-_X_a C 4 jaUSx_UI U_L*Jl olSjl <LP 
jl& 3 t 1 ^_Jlp *1*^1 ^*)Us>J ^ j\ jlp^l aJuLlUI ^SUjjLLaj ^SsLlap- 

(jl OjUl oNUJl viilj ^JA-s3>J 

^ CL— >1 Uu La^ I CL— >! ^A (J^i ® 

,,-v^.a]! oU jJLJ - 
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£ A A ^ 

■ V i jl^JI ^jA l*Ja3 c o jdjut 


r~ 


L*>l ^ « A . Lw» ® 

•J^' ^ c>Vi ^ ^ Qj> 


•£ l ' 

^yjl (_$l l 4j^j O l>y.> ( j^ j^Jj^JI t_dJUj ( J^J • 

^ (■ > 

L£ iuibJI . •-j"—w oU..~^ ( j»» >_ii jps jjk jl i ^dLl LgJ jSi JuS 

.aS^u jl^JI ^Js- (_jsJl j 

,4j j\j Cj\Sj\ ^ jA L^aijjo j jjjj*}\ (jl 

?e^j**a3l ^ jl^J^/l j$u ^JlS tlij • 

.lLU^ ^5 (jLoJ>jl y» ij|^ _ 
!cjw? JUi iL> • 


Jj c olS'jl S jLp ^Jl j j-s^2j c*ol 

jl t C 4 j^»L> jl ^Jl ^jIj ^L° 

t ^^>-1 i_gj-l-p iSjlj5j 1 1 Jjjl ^ UJj» j^'jjJl Oji^j 

(jj-U- 2ijlj5j y^A (jj-U- iijlj5 j-* jl (.^wi-^-l 

. . . IjSIaj i i 3jj^ i _^-®-^' -d j * j 

^ <>* • 

,^y>c}\ jl£d)/l (j-J 


• Is'tj.J jjSLy iiJJS • 


.'%y>- j diJi [j i.'^S 
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• • • j&J • 


yj i^LJ-P ^XPO 

jl jJl jl ^ kilJ^ ^JLp^ t 

^Jl>- ^J-p- C)^->^^-Jl ol -XJfjp o* j1^ . ^Iij L JI t(l)Vl^ 

t <_£ y>-\ ojL*jj . l^u^a. 1 ^lil oU5 j-oJl 0-> LJ c (1)1 Oj^ 

aJUJI I^Jlp L_po t LijLwJ L^j J".} 1 oLiT j_oJl < Jj <o 

JjLJIj t(3jjV I (^ji*Jl ^JhJl «Jt>- iA 


(i) l^— n. 9 ^xJi ^jl>«_]i ^b <jl>«_ji lxpo^ .^jj^y i 

t ^ Jail U<sl> I t ^ J*Jl iJjl (j* <w*S’ ^Jl 

A 4 JUJI ^ JL^'y ' lw?Ljj JjxpUax^L .Ij 5ob j .. . JjLJI 

. J j>«dl j, B 4JUJI Jl 


S kx'y j^>*-JI jUjco Jl p JJxi La I Jla Ja • 

0^3 i (J j^>*x!l Ixa <l*»xJLj _9 <bl ^j, & jZaj o->! o^yij . JJ 
,^J > _^sJl Jl*xJl ji JLp Jiaj Lo IwLaj .Ixli ( JLj ^Lj^iJI 

t— j-mJj 4JLPx-*»tf?J ^XJl JJUjJL I»La J • 

. (Wimp) 


pLjJJI Jip- jL^>-I jj-fl t £>! jJl *^Jl!I jjb Ij-A 0} t 

J>Loxll i£j ^~ I ojL^*->j t lXiU> ^JLo d)l 

JJlaJI l a , +&.A l ^\J_s ^ U s - ^Lwo^ I dL-^L~ <J j-j>- oLixJ'Vl 

.oJuXjl AJjaJl ol>Jda^2^Jl 

^eJjJbJl oUvJUa^i^JI JjJu jj3 jjfe Loj • 


oJ-A 0 La JL>jJ| <JL>- Jj ! *'-*Jajl j ~ j & 
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Lg_jl t o J _j Jj>- ^ jJLl L*_3.3 o-L>-A->Jl A-JuaJl oL>J. L «/? oJl 

^3 A-obj-uaJ! ol^Jw<Jl Jj>*Jwa iV*-a oLS'jIj^nJ! .^JLj 

0 yiJl 

c J-.-JJI IJU L Ls-J- jju jJ ^-J! jJyj j-d3 tj^l o jiU; jJL) • 

^1 ^^aJ! <jl JjL*J! ^ jq a^JI o! ^ u>*j o..*JT 

.Ol^sv J> fcll J^L? ^jLu 

4iLi>VL> t (JL^ j-«) J^Lj olw> i)Lj& j jJnj jl s_-j>«_» hi • 
ciL^J ^1 i$jjLU cS**-" 

.1 Mja Otfjl j£S L 

^ j j-*_Lp (JL* j-<Jl) J^LjJI oL^ww^jv ^-Lp Jh^-^j t 
*Ja 5 <JI jli t AiJU a^JLSGI jLjS-I IJ Jl5 aJI jJs>Ij . (Gluons) 
..iiji^-^Ji o jp>- / 2 .a jl ci^Jlj (Glue) <u>AS3l 

4-v-^J t (On) ^daJtaJl Lalj 

t -US'UL O -lS b,., «... ll j jj j jJl ^Jaj j| .Ll^>> • 

.dilS ^ ^ JL>-1 U!j 

jj olS'jl Aj^Li* j^3 0^->j jJLj j£j3j L «-UPj c OjI 

Oj J-^2j (<Lj ^..✓2.1 i Ajj>«Jl I ) <JjL)j»Jl*Jl J^Lu t 0 AAxjLa 4.,/3.3 j 

^J-pLjCj 0->lj d)l j y/2j J . l.«^2.^> ^U b I t _^P A-s^LiL) o y iJL^A 

oIj y ^jaJl LqJ^j t L^jIj j-JlP AajL*j? c .ill yd\ ^3 A$jLJLa Lfl^... ; La ^3 

( j-a jwL>cJo C aJla^>“ ^3 J^llJl t .iijl j-^Jl ( j-P A^tLJ! 

^ L5^i 


JL« ^ o> : — »- j (Strong Force Field) i i yti\ S jjJ! Jljf ^ (3) 

syJU (Massenger Particle) 
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^ i;A^I gji * ^ • 

olpUajI j i 

?o /S ^Lp C~jI (^jJl JU-sJl illi jAl • 

pl**il LoJJJ t 4-Jj dLl ^ 

jj (jl JL—Lp .oJuJL>- 4_>^ j_) 4. »_^la_l \ jv-^-9 wi.1 « 1 p i 5 JljJ_p ^ ^>-1 
aIWI ^jJI o jJaJl lLLJLp .LxjLu Oolj ol JU 
^JlpLaJI ^Jl jj LajLx p_^ t LfSLjl eL>s_) 4^-wJaJJ ^JuUtjJl 

jj jt-SuLs i L$jjD -ul^-Ul 

i~5j ta : )l t j->-T Ip jj* iMjla j_SD^ t JUS ^_gJI olJb • 

.-Jl 
• * 

.JDS c luw>- 

U lilpUa**J ^ ^*J Aj L U jJc*& •^ >m JD • 

•* * * 

.ft-iyLw JS* *pl^L iJjl^ll ^^Ip 

. i Jla 

? JDS jJj JD J* • 

jJLl 4_*_wJaJl L^jJl^J 4_*j| ^Jl ^ oL^LLjl L^j| 

. E = me 2 o^fJl aJ^U-JI oJSL JDL cJa^-\ 

.(JDS ( jp- S*ty ,^JI jlo) ^ju • 

o^JLll ol ^J-*-i o->l Jjj o^/lj .iijLj^pl ^3 JJ^ .J^p- 
( jS' JJu OJutJol LJLS' i^AJW^I ^ ./j" ^ la »^a 

C 4. ...... lg,’. noil 4-jLj_^_^Jl J JSl>J! j_9 <jU t L^-vaju 

.^L^»*>-'yi jlpLij LoJcp *■ — ^ - ^ o ^Jl 
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Jjii • 

a ]a « ) l$ J LS ' j t jju LAS .AjJj c^LSjl^-^ii iS o\ 

iJL* cJlS Lois’ < jf- LjJJIpIj LoJLS j . (Spring) ( _ r *ajL ! L$_si*-j 

,i>xjLi L^Ap j-S I isLts i)L® cJlS UiS j t jS\ ,_5 ji 

9 -J*i • 

I Ijl-LLo ^^- I jL^vU 1 ^ -,<g X-) l^.L*/23 l)i 

j-Laj L^,yg_!«u Lg_jp ^°J cS-iUaJl 

( j-0 ji>-l L>-jj £-w2jJ AjLiSsJl <L_9 Lo 4j>“j.}J*o AjijU CillA 4 

Co I 4 3 ^S' ^i»P ^ 3 t . C-J IS^l^jSsJl 

.La ^*51 ^ j 

Italic* La o^i? i-jLS* • 
.jtjVl (l- 5^ C ' Oj .L^o>- 

. JL JLp >dJ ol> Ijlfi! 4 La ^ .lil iJLSOb • 

? lo . J-^>- 

4 S 3 LJI jLj-> jL^-l J^wJ oijJUl jl L Jb jiai L5* • 

ji ^ Jt (J^Lai-pI L—jfcS ^J> 4 U-bL>- jlS* cLLJ^ jl Uju>-j 

jLjJI J5wJ ^a oIjj oU jjj oUj jj ^jJi 

jlj tikJU-o I^Laj t 4 c1pI>- 5^3 vilL jt j^ll ^ j L£jj .oLJI ^ 

^J-A 4 1*D .oLS' jl ^j-s ^A C->L^Jij)^Jlj oU j 

.jjus^l JplS.} twiljoi oii-jL J Jl*.*} 1 

, aJ w<>c>t>3 S^siS” P'LC'l 

^ aJLJL^sJI ^a olUj ?j}^- LjL aj D liL»L» wlJT • 

bJl jl 

^Jl o I^-SLLp 4 d)L>«j| o 0^ 
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lo t ya 4 *&ij) 1 ^ '. a jl 

J* ^jlj djLp-Ltf_;Vl jj j L oJllp i jL>Jl L^j^p 

.<U>^_a a jJL ( J- S <i5l c-iJlj t a Ju>-I j o^Jj 

. jl*j| JjjJ j^Ssj jl Lgy *— ■ Ua^ yJl iJllJt o yJI y& JJUj • 

JL>-j c5^i jLajVl L^-S” t y-wJiljyjaJl jL^J^/l (jl 

t yolj-5jlj 4«woL(»j>tj OjJlai*.) Jl ( y i yjJl 

Lo-^ 3 p_S\J <t*.^-,iaJljj Lfj ^SL.L>jI jl . 4 _^Ss-^o^) i L 5\J1 4_^Sjo L5w<iJ 1 

.iijLJl (Millenia) oLiJSlI y ^iLiiSI ^ jtS\ jj^JJ ^—jl 
j*-^jLojj jp <• 0 yJlj yLp ^Ul j yiJ 1 tj y>o -L^pj 

. I -lA LJja ^-^jljjiaj <Lp lla.«...»» L) JL*j c >jL>t^Jl 4_aJi»- ^y 

lyyjjJu^Jl e-dJaJlj t^JblgJl ( j-vw^-jJl ay p^3 Jl>-1 

^-la-w-a Oy- yJl (£ y*-^ll olj-Ul ^LLL ^.aJ y**j 

lj— *>» jJ-ta oLSl® iS^Ul yp <j*_>-Lj 4 JII 3 JI jL Jl>-j jjj .yjJajjJl 

jj-^ ^J--/ 3 si U— Ji oe-ljj 1 yLw-fij jJ lj->- l -yq -al-P 
y^J ^-J ^-^-)| ^yL>- t c-yvJl y»a <L>-y ^-Lp £-1— a*^l <^oL$” .4 »*_Lp 
. 4>eAy^J! jllJl lil j>- yp ^jLJIj <j^*-J^Jl $• ^*aJl ^Scpllal..*<L 

liUj • 

.^-SsjIj J +/3 ij Lia ^yLAJ ^| J^i Ij^>-1 ^_^j»P j!5 

y jt-^-Lp jlS y5j_9 .4-ocwJaJl 4^y Ira,' V lj 

.^>waJl j^o y jl jJl ob 

kiJJjj Lgj ^Jl c-L— iS(l ^_yA U 4i jlSsjj^lL (wiL5" # 

?Lg^P JjCLo^ La yc^j yJl 

°' jr 3 5 -J^i ^ 

,4^iJ^Jl ^y jyJl ^^ipUal— *»L j^$o j-^ 

.jL^3j^I 1 Liu^y LipUa^L j^^j 1 g *— 9 
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£-4 &\JoJ 


oLl^l 




c-LaJJl o Jl* 


c ILL, ^iLl > 


^ :j^e_^Jl -UL-!>L] 
t^5jU]l j .LL-Sfl 

.[L^>-Vl j*j Vjl LL-VI LliSL 


.JJLS’lji} jli^j <Uj*.,ra)1 ^ jlS" JLoi tLI • 


. LJL>- LLLI ^ Lis 1 1 

c lLLljJj ]?,“,.,*/( AJ L Ja^tJl ^JlSLIj .SjJLft-d ^ 

.j^5*lj ld>- Llil) os'll)! ^ip-Ua,;.*>lj 

.LL dLoJ ^5L 


?<j^ i S'll)l U jp clllpUa l wib 9 

c O^-Hj g-jj,./? ll t_ 5 ^_i 2 _j 4_P J5 o| 

lILjjJ t *LJLU1 lJub *Lii^«L> tlJul 1 «■ i g -•- " CJlj 

OjJJLc*_> t p-ljJ^jaJl pL^i-P ^IpIj (.^bJl ^ U • a .LlpIJCj^/ 

?ISUJ • 


4_) c | j ^ w\— 1 1 Ifl ) .o~^j~Xp ^ l - 
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* t fr fr t 

djUaJl IjjJ JJ^L. c_3 J_^A- «uL) Jp| JlaJ 

•■VO t>V ty 1 ^- ^ 

Jb^3 4^JI ijjJaJ C-JLS' 1 1 Jla ^JLpj • 

• C/ ^ ^*S"I LmJ I Lr J 1 i-LA 


. * ^baJl 4P j**» C -j C-Jl • 

♦ Lg-JlP llasl JJ ^Sj ^xJi {jA 

t C 4 pP jm+*t ^JmA J*£ 1 <LP C.— lit? J>^» • 

jl^a^flj J-J J*J .(^jJaj Ij| ilLft (j-Jli 

• A* ■ * > ^ 1 1 ■ l.k.*.iM. ^ ~ 


?|jlA k.i / j • 

,4-w«-k*Jl IJL_d ^ji/j a > jlSO^L t (JL>- ^9 4jlj -XJi] 

?dUj j.. al iiJJ Jjk • 

li i)j£j jl 4 jLi | c^Jl 

colUsai ^2 j jA O jj-./Oj dbp IXsAJ d-o^U lili 

. JJuMjJ 01 -L*j 4jIs 



li-Lw« I jjfe 

« fl. 9 << << 

I -La blu~-l c*>i j| 4J1 U JL>» ^Jj U w slj jjLuf .Lww*> • 

!!?cj 1 {j* oj! tLluL^ iiLfJl ^jlp i, .lh» I j u J I 

lj-L>- 0 (1)1 ^li-Ap t IJLj^ ciL)uJl d)l ^y* 

! ! 4jI jj y* <JLi3-L& 


. jju lila • 

^pLj (1)1 (J*C^ 0 ilLajJu^> (1)1 (_^A .Ja-^v-Jl Ullo (_5^i 

*?j~S ^II d)^^ (_^ >tj ^J-* 4 — Ip 

-^cr* 1 p*j Wy (/ |>J ^ y* • 

8 j*J <_$JlJl < 2 *J jjl 8 4J jil Lc jls 4J jjij UJ 


. baL* Ls>l ^$1 ^ jiflJ 


?Ul • 




LJUti 


t jL-JL^-N t 


i^i-i-U o! j-^- aj c— >1 • ( J—f-l 

.l$J ji lLULp jJUL« cJU 


.jLi>^n Sj ^ (^jj • 

?dDS C-^Jit- *_jLSj 
t (^j! j-i 4Jl .^f jl ^3 . h ~ . **l-i ® 

j'j* 

jl ^Jlll .iita 0 Lj j£aj lLLL jjJI Ul . dLai P a^ 2 jj jdJ d - ll>- 0-ol 
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I ( *j-a I ? Jilij ^-L*-> j t i3jl j-3 

ji>L -X*j La £-l>tjl L ^J-*-3 jjb Lwj Jita 

u ^> jj 4^iS" jl 4^5 L>- ojL^xj LoJL>- J.I fll.P 4iajj o*-LL>- 

! ! jl Ahoy 

4 cJ fc .uLi* >l 4 J-ft J 4<jJlJi jjJI illi • 

Ahoy isJS ^Lw iia^uJ ^3 4J| tjll^j! J--*— j 

(*^J ^ c-bij ^ylp ^UsjJI J'jU?! p 

.i$j jiJi jjjj 

. La^ m ^wLo ^-S" 

. ia43 jl&l 3 ^>«*a l^j ® 

• Jills' jV^J 

J»JLP ^ (*^^l <^P i<J^Jl J jil jl iySklo SJUwJ ^ tli} • 

.|Jbl Igj ^lausJj 

jl . JaJ a 9 jJ_JLP I j>*>- t L-ft L^jIJl- 43 jl 40 ^j>«JI o^Ij^/I 

^LiJl li-^j . o Lk^J l oi-A L*^o 4jui5o j j-SLlI 

oJli JiajwL/? j-« Ahoy <^1S ^-Lo-** L*JUa 3 4 j>-\ iS'J 

•I 4 J jj jiip ^uJLo 

. JJJS inwall jj-4 A>T Jj>-I 4 ojjLca • 

jjA>tJ jj^LJl jl uw>l jl ^1 Pj .<—****& Jita jL j*JlpI 

JjjUl IS ^ 1 ? Ij^vJulj IjjJj>LUxI jl Ls^LjI p-gJ jlSj 4 (J j-JLa Jita 

j*_^j! j\ Ul JjjLj ^_s La j kijlJ^-Vl 

•J^V 1 ^yrj 
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Ua 3 L .ii j ^ jl L^JUs? AjL 4 jl I LLJlp 9 

^1p .iSLa 4iLi (. <u*^t*Jl LwbLloj Ijutjji^T 


. a , S-^ . 

(_y.. 


<u5sJj 4 AjI kwi jZsAj 4 ^j-J^ iil_LA 4 oj-Ujj 

UJb ^-A Jaj>iJl J-j 2 Jw<kJ| I*Xa^ c I-LaLa 

.SUi 


? ^ LoJl ^J-JdJl ^A La # 

(jl 4 Xj jL_*^s o^JsLi ^J-P *Lj 4 A_j I ^J-*J C-ol .jL^I Aj J^ j jJ& 

LaL^v_>“lj 4 £-*/?! J"' 0 4-Jj^l oL<iw^v^>tJl (j j£z (jl jJLAoJl 

jLjl £_SI^J| ^3 ^^A oL>~™J^Jl jl j-l-flJ jLjj'l/l Xj jXa-> ol 

CjUj'l/l oL^JaJ ^jja JjJuJl iillA Jaj>tJl j L^J jX? o^_Jc*2 

. A^Lp Sjj^aj ^-3 Aj^JLo ^Aj 

^ pL^aJi *uu -ulji fii^ej'^n ^i . ^_*j • 

JjLJI oLxj^I 1^1 dJul ^j-SLj 4 ^v>c-s^ UlA 

. ^lLIs <jIa^ 11I L>j aJj^I? o ^ ia) 

Aa^fcJi 3 U&I I>Xa ^Ja ® 

p-P ^3 4 ^aII ^*P A-L^Jljl ^*_Ip (^5^1 J 4, Ad^J^ 4 Lo-i^ 

^La-L^ ^Lxj ^ Xp ^jlLo»p «X3^ 4 o^)L>ol ^kXil ^Ll^Jl ^wLalII 


A_4-Ja_*_l! k -> j/ 1 oliLLjLSl tjl .Ajt-^JaJl ol^jL o' 


>1 jjwAj 


LI 


.a!L/2>s 4 0 ^JU ^1 A^wjJL ^ ja /?”) 
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{jA \JS\za <J1 ) • 

^jji) to jZjiij aJU toJlLoS/l Jl?-I ojl j->JI AjjJij jl 

JL~JI oLo Sjl oIj J-jLmwJI 


. j fl .^. > B^Jl J^ijl 0^-9 iLo Ojl J>~ LoJllP J 

A A — ' 

<c^Jj .^j»»_*JL U?_^i j t t_~>o<JJ lj-io jVl jJ-j jj •/»■'! \ Jla <jj 

OjjJ jJiJl oLi l .4? jI J .l-i-SLwJ Ua >2 a Ojj_j ^^3 jLS' 

#• * * * 

4 ^L>Nl Lo j) ^ 6 a 0 LS* 4 L*jLJj i)[£ ^AJl ll 

. frl 1 Ujjj jNI 

t^i * 4 _il« <jL> vl,.l ,«.,*> wLaJ 

o ^-JLo LLi* 4-*_la_3 ^JaJ 4 oJla Ll«LI ^ JjL*Jl 4 *b>JI 


.tiAJjb j£i 1 |J • 


. j>JLi c_3 y**> 

^Jl JPIa>« J l l)^>" fSLo ^ Iju& viUsljl • 

oLj jUj^l oL> j-la_l C)| .^j^"l .ol 

jyljj 4 JajJl k-Jjij ^ ;LS*J jJjJl objJaj 

LjJ j ob^JajJi tliJu *XjJlJL> I 4 \S j«oJl oL>x_jL» jL>o*^\J 


OJl j 4 * la P jJ-9 ^JLp liJLli 4 4_jLws.fi • 

?SNOB Sp^« ^ jrtll JlP 
. 4.oJa.<. ^Jl J-s IS'jLlo .Jjj-I 

.U 4ij^iaj tlUi C-t-gi JiJ • 

«-Uiil Ua jlS’ Jis tlj| 

. «-IaUI .4jjisb«tJl tiJijjljjfJ 1 j £*2 ij 'C^ * 

’* 0 l * 
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.*LaJJl IJLa *1 J>>| ^Lp cillAdl yo ^Lp I j£j* • 

■ Ixa •h***-* LjI 

? (1) jU/ US Jju ISU UjLi-l ^ cUU Ja • 

( v r SGj .j»^>«J V“" cS-^j ‘ <^*-' cr* 

(L^-Sll ^-jI Jj oLj^jLwJI <• y° 

jl_*-!Ml p. la c-l JL>-I ilUi jl5 i]|jjl jjujhj iilkJl JjJlkj ( _ 5 Jl 

^ j»-£jjJ tjS- i 

?j*l)l IJLa L«j • 

k_aj yu ^Sss-[ la~ .«L) j*J <jl L*Jl>-l c a .,/j aLp oiJLxJLa jL*-!l 

■ rt.fl.lall J? ^]a»«Jl 

«j^«JL«Jl <L1P J .^ •. P jl ^Jl JOJ • 

. jLJ^AJ i~JL a ».,j3.S t<LaJaJI is^k?«Jl i^sUJl 

^3? j}_la.>- ^3 ^-SsJLP LlaJL^ L> ^.J .LaL*_j 

.kJlAai\ 


4lP ^-3 |*“T***^ ! k_ dj' jjl t jLh-I^S” (0 

. ^ue-lil ol >- yj (5 ji 
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?oJl5 liUj • 

.oo^jj^La Up l)j5LJ (J j_>Oj l^Jw® ^i*-Jl .lo*>- 
£*LjJ_jNI ^^-5 j^-^-S” ^ j-j L^— >jJ <1)L5 4J^ La j ^ _-o_iJ 

. (Redshift) 

.^^>■^(1 ^*L^Vl 0*> J-Li D^fcgJl jld t .JjAP-ejl ^XP^ ® 

.LiJi ^ pI ^J>- /pL 

t o wip-l j Owip- ^5 j^3i jLip^I l y^j jj>- .LJJi J\ cJ 

(J y& ^ c ^*51 o5 ip Outs' t Io^j ' jl5 L*U5 <uU 
Ll>-L)JjI^ t_LOlj j -**-**-^ l 1 old toU j .j-^51 

.1 j05 Jl*o1 L5 j ip j^vo .13 y>c^ L5 Ljl jj* <1)15 ^o-p-'b/l 

?j r iUl j~j& iJLJl |»5 Lp jli t <uJLp j • 

.^Lap-V LLjI <2JJ5 ^5Uj *^y>y>~ 


^dJL!5 uuL5j • 

L5 LJ o^Lw*-Jl LaL^^oJl oU_a ^Jlp L5 jJ t^^Jj^ll 4 j>-jJl!L> 

i*Ja3 (J-L® ^Aj ^ i^ jS' L^JlSL ^a e ^ ^>cjJl j! *1 c U y>^> 

^.Lp /^-® LgJuJ)^ ^-P Up « « *> L lOp“ ^LoO*-^ to ^ ^-Aj 

.jJpLLJI 


. J ^a*-® IUa • 

.o joool Loj ^-53 ^ aojI IJla .ol o <1)1 u, u>o <► 151, 

?ii5Ll® IJLa jitJi jJ • 
*^J3I l)J_j t <uJ jJ o ^I aJ Oujj>-! JlaI . L dJJ^ 
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jj U 0} • aJI (_^^xJl J— >-jJl 

L jd\ Ailkll jj J>-\ SjLaj^ .A~%*>L»I bjj.+jO . j ^j£" ^jL 

^jA -o*^L 6 jZ+fr A3 LL? ( J^P L»L»I A^»j>-L ^y Lp L& ^x>JoL^5"l 

.A*^>Jc>^ j^>cJi 

?UajI Glaj .j |-*4 ® 

LjL! \ 1 AdUaJl * o L>- ^JLs 4 AjlJjjL_a C-jI jL-a>! j^LlI ol 

4 *1 0->*J AjUaJl jJl5 ^^aLJLi ^JU»3 4^ ^>jJl JjJ-*Jl 

o|_j IJ La .<L^Ss-Lw*)^AJij 4 w ^pL*-Jo^[I oL> j-oJl jJal j'^j 

.ljj.s A^-wJaJi c-ji ^> c^ji 

.jS*JI IJLA JLp ^Sm isi • 

(l)Li 4 Jol 4 SjLt| jJLS'I j-<A\ 

6 ^>t^JI i^^jl> jJ jLi 5^.^ I .»/? ll a2 j «,<2 ll LJL>j>-^n IjjlsLL? aL^/?.>- 

ojUl ^Sll oSlI c-^i^ LS .o jA ^3^1 

.ljlajjj 


.Ljb ® 

aJ jJL*_>j A^JaJwa ( j_P jJ-vaJ AiliaJl c L_a J-5" d)J 

IJlA j 4 A^j AJ^-*j L*jj (l A jJa3 4_J -,.3-1 ) L^_pL*-Jj £_Lj AfilaJwa 4 f-V+Jui}] 

100,000 _> j-*_s^l AfiltLa ^j-o- s/? l^-Lal^j A*LLj L*jj 

.A^jL^j'yi L^l^-L^a ^j-a 6 

?LSL^ ^A 1 Jut • 

A^-LwwwoJl cjufc J 4 La aJL )j la j clLL ^2» lij La ^jj .'^LS* 

<wLLJ| 0 ^->c-<»-l 1 ^_3^vs*_3 4 A^*>Ll< L I 

. Ao-Ua^a 
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JLd * l^| La jl ® 

jl ^y> j~&> j**i0< LJL«i 1 1 JL>- iJlpj « 43 U» j ylLj 

Ijjb . t M fl j la ll^ c 4 jLft.ll 43 1 la 11 sJla J^Ua} ^ Ur.^1 i j^^j 

tibL-jj t ^-tU y& Jy 43 U 2 JI ^y jyvUJ L«j ^Ju 

3^5* bLxpl j ^ 15LU ISJ U cj*^p 




Oj^OjJ 


. LoLu 


!?lil liUi • 

.Ijl?- L<sl>- I '£ j* lx) l j£i j iol j>*j> yj 

?. . .y> (jillj • 


. 4-lljlA ^ j+ji I i .^.. 4 1 a! zS 


?ili^Jt ajifc ^ • 

jl g * * «<** t$JLi c o^>i^Jl jL^Jl Jl>- 4 jI c. Jl5 i^Jjt j.S'^l • 

^A^llflA <w.flj J>-b 

^_4-P ^c. .«■ ^a . i c_3^-w»> 33 j o bi 4 

4 U j5" ^9 a)j l^J I s ^ 1 ^wJ&3 1 aIiS" 4 UJ j.Jaj ^ j^° 

,j» ^>xJl o ^ip ^ ^I>o Ol aJL 

^SiUaJl yU yl yj • 

3 ji jJL ( _ y 5y>t_<i jl j ., ^ i V I 3 jJj M SI t|»y*jJl t_3*>L>tj yl 

.iSllaJlj 

jJLa* Laj • 

^-^-y2_) ^A_iJ twoLiJ' ^9 

• <u^*j Lwn ^ 1 olj 
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jjgjj ^ ■ .flu* nil jui jlhj . ^wJls «lp1 ^*s , $ 0 

Jjb»a fl‘.a JbJbJl 4 ^Slyll ^5 .1*51,5 J^i-b jljj 

^^-Lp j-~JI j-a I ^ jlAJl ^3 jj 

o jl y*J! 2>- j3 jJ t |jj apLmJI ^J^yia ^1 yjl 

^i.P.5 t ^olyll 4 (3^ y*Jl Alp) A*JL)I d^iJ ^O y*Jl JJLP I 
^ j-Aj ^3 ^jT J->- j 4 Jw^Lmi ^r « «,ra 7 4 la » »■*,)! 0JiL*Jl jl 4 JJJ 
i*-Jt»l yA 3 ^iia jIjl^L 

.AlP (^JJI Jjykll 1 JLft> j_A la C~J 

<Lw»L^Vl 0 j^LfiJl ^A cillj 4 Jj>-I <J ji\ 4 j_al ya t j^J Li^»j 4 jj^J 

ya 0 ^IJlpI ^3^^ yA 4 I J^- ,5y^Vl ^-j 3-> jl 4 .1x43 

«» <* 

4«al^3 l< -9 0 j-b^JU LaAJ_£y 4 P-l y*~Jl ^JLp l^bpy La y^c—i 4 O^bbl 

4-Jlp A>-^p jJ>- £jJj y 4 3 y^^fl iwJbJ \ ^J-^-l^ jljj-Ul 

.4iUaJl LiJj O jbay 4lil5b>-'yi 

jlSbJl ^JJ ^j-a JU *^f oJUJLP .slya llljjb jl jjj ,^a "1 0 

.I4JL- jL OJl ^yil> ^1 aSUx)I JJj^ ^ j-sze ^ It 

• yS*l j! Jil 4 ^y ^3 y>*j aIxS” (J^bj oU! oJ-£i 4 il -w * 1 jjaj 

.^Lli Saydl ^SlXaL Jjb ij&j ’ jr** 1*i* • 

* p p 

.lJb»- bjL ^a ol jL-l jL 0^5*3 jS < i **£ JJsi 0 

bLL^alj La ya ^ L wo J l o-L^-Jl ya 

jLS" JSS |*JbiJl jl ^ j-g a a j-ylj Lolj C J Jf JLaJ 0 

t, * * f. * 

Sjj 4 yl ^j-a ij£j U-^-aj .UpI>- Ll^a J^>*J 'il Ujlj t Ljbula 

p * * p + 

.jLi b UpU- Ll^a ^|l>u LjL J^bji 4 yj JUiW 

^ * 

^ji j\ a.-? LoJLLp tiJUli i IJl^-j Lu^i ( _ # — ciL^Jj 

• j^y^LJI ^ Ja^j C~il c pl.<aail 
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jjJtjj) iJLfcl ^3 j-laJl 4 pI 4 )l ^3 j-laJl LaJlLP • 

! (Jl^Jl <S~3j jL\a»j 

<LoLo_J| (_£ oU^jL ^.Ia.«.> LoJ-Lp JLuJI ^JlPj <( Jo>-I 

cJl o\ y fjji\ ^ yJsS\ jli ^ JLiSfl <- (Sirius) 

6 j->z-A ^Jl j-.l? * > 0-)lj .Ol J-Jws^ > ^_*_9 4- JU 

jS* jJa^j (nLLI^S 4 k -> 4-w~-o jJl o tlwLwajjJjVl 

^Jl jJajJ LaJ-Lc- cii-il^ t AJ-w« 4j*}\o 

o jJ^S' jl3 I * J-*& olioli 4 I J-*o 

■ L m 3 Lo-J 1 


. j .j£}\ jaS’ c-^jIaj La I*La oii^i *s~* ^ • 

. j^*JI jy^> ^^1 ^^1 LAa5 i. j ^SwJull j| .^-*J 

c 4 jIa^JI 4^3 Uj LjjlI jLS' c liJJa • 

4jIJj ■ LfrJ > . > j! UjI^oU j 

.1 ““ ^ 1^-^ ^J-P ^-a j/l 0^-^-^-" • ^^-*^1 -j^-a ^-Al 

^Jl <j o3j_*JI cLLj153«Lj ^JJi 2j*\s>- i3LLA c N 

.J ^SjJ 4-0 j-oJl ^ ^pUj 4 


. 1*1>- *„fl«*Jj»a * ® 

.iiJli t L5 ^-A9 (_^I oo5 L» ^1 <Ojj*_1L>J 4 ^j_S3 J . LoOJ 

4 j^^JJ J-^*-Jl ^5 ^JaJo C-oli oljL-l j£]\ ^J| ^ ia-Li L«-LLp 

jJJL ^j_a C-w^JLo! jJ j^j-wJl <-J Jl C-olS” 4 ^j-^jJl jjj- 4 £-* 

^5 4o3l_A ^ytl^oj 1 g~ yj3*9 ^j-P IwL^j ^jj>ijJl ^slj jJ~Hl 4 ^JaX^o La 

^3sJojj ^>J-P jl .Jo?-l l ^ la >Jb jl jj^ ^j-o 4_^_j?Lo 4o^j>c_x>Jl 'jS j-a 
C-^3 J oUtJlo ^5 ^Jao 4^-^wvo jJt ^sS ^jP oljLol j3Lll ^j_4 Jo J-*JJ 
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J-S ! > ^-S-lJl O ^-Ss-j (jl (. La jJL jS\ 

. ^5 tlJ ^lal jJ Lo ^ Ja-43 LI jj 

f jA 4i j *m+ Jl ^L^S'I bJl^oL 1^1 • 

*1 jJ U5 c^jL^-oJLj oU (jj jJ j-A ^m 2>L»J1 d)l .Jl^-1 

.^^>*JL f-L>-wJl 

jli'j .iiL^J! oJla Ji* ^ 

.ciLca plaUl IJLa d t£J-)j~“ 

..lU I _^Li 
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(1) SjIaJ| ^4 slid 


' ' p 

. jJU C - jaw ? U — >■ i. U-Uo OXul • 

^yLa-Js’j Ul .jjjJuJJ la at J i dJjj-PJlJ \ jJLJj 

.jLa<JI l)j jz£iy\ 

?3jLJI i\./3a ILaLa J~~2ca jJU Jjb .jjjj vlb-Uaj)( \ 9 

.La Ul jJUS J^-l 


.j^JaP IJla • 

jl i j» L>lj <LJL* L«J (objiw oL»^v-j»«JU ol oJl 

.AlJl j/ ^jla'U 

(2) p f 

jjjj_Jl JJL* t(Spin) 4_JjJ<_« LjJJ jl (O^- C^lj 

.a]sS AjjJ U.o..lg.<C4 l)^3 1*-aJj?J t (1) j-oillj 


I4J j_£J tAjiUJl Sjlil Jjj« AoSUU ^1 _p- I4J otll : Antimatter (1) 

a k l . ^ a tjjjj a ji t-LU-O j A-jL Aa>«-2 

A^ I /^_o 4*jl^ l . ^ t ^ ••'N ' ^«*Aj aJ . ! jJU ^ j^Jli A.^att 0 j (2) 

Plank’s kiU'sL; o-ili) k_ie-Uij) ^>^j> axe- . i *’■ jl sxc- a_»_i LjJ aJjJJ.1 

.(Lbl jjcZ M (Constant) 
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. lfl...-..^-JL’ Oj aJjLS i j**J3-> (_£jJ .|>_«_ l 
4_L>e_JLj jl_JuL»J!^ ^U^JbVl ^3 4 j^L*a*- 0 o>^' 2 jL*A>«JI 

C-JLS" JL>- ,*lJLmu c.wm Jj a^s>~ j^a <cj>x—5i LgJ Vl tjjj.i^J^/1 

jJ>- ojjJ OjSLj tjjjJL^J^/l oLJLj *CwoljJL>J ^JLJUj 

La ( j-o!j <_$-! .<LJj^-<iJ! 0 j *S j>~ ojj3 4-Jj^aJl 

o j^Jl .,fj -o 1 oL^ t ( /^o <_£ ^>-^1 lIj L^-^^> e_U ^L./?_a j-& 
I^JlP OjJJ ^JU *l£ ^ t ^-Jl ( ^j-'*- | 3j 


. 4 JLJI 


jLj^jjUI I^wLp v ^"-o- 1 (_£ jJl 


JIS J ij .frlJaJ 4 jco ^JUI cLJLp c^JL^sj JLoJ • 

i^<^u ^Ltl^oVj J-A . LwoJ%?» (jli LoJucqJm^I La lil USL*l 

?cLLJi 


. LoLaJU oLSH_^_) Lo ^ > L 3 o^L./s-^-i ^_^w_>- ^ojl>-! Lo_L$li 

.S 3 oli jj ji jl oLwv.> Jo^ 


;Lil J-9 J 


J c 4_S” y>Ji\ i. — >gJ 4_x-wJaJl 


.tiJJi Jl 

i^jJL) J J_>*jjl jl 1 * ; ^aJ of .dJLli ^j-a • 

. J?x*0 ^ Jla jJl ii J>c£ t4A*JaJl 

t 4j^*“ lLLLuJ C^jlS” l3^j t La ^j-aj j 


.SjJLll ol djlljdl _L>-I (3) 
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.<WaJ I p- ol5\Jj c dolS" pL-JjVI jb 

^ Lla_i .lUjwA 4 lj^-^3 4JLpQaJL^Li Lo 4 JL 3 t <Cw-«->5 

^^Jljill ojjt .L^oJa^d ^3 IfPtjl ^ c ( _^^ > " 

.llLXA ^-3 4 ^A LoJLL? ‘ ^*-XJLi j^ji j^- :>tJ 

. ^1 JjIj JjJj>- 4 oLij ! O^ApIaj 

j&\ j^^J jl iiJul^oL Ja • 

jlj^wLii *LJLj t pL5_i ! < < j-'°^ j-^Jl oJu & ^jj2-^-> o-L-& 

(_rr^ J-rr*" i^-^J • l£ j t_s-H t^jJj-i-gJl 

p-Lij j j^li ^ j j>«lj ^jjL ^ t clj-*-^° i)j jjiSCJ | ^L>«_»| lLLL^w«U 
4js_^_jji jV j^ o j 5 ^IjjljI i»lLjL^_oLj , < o_>c_JlJI 

jtL*P ^A LjU^Vl 


iU-P oli Sjji) tjJuljji jl • 

j-aLs^jI ^s 4j ^Ll dUij 4 yup 4:1, .,^>- 

0 jljjjJlj ^J>t_jLji ^j- 4 jb cLlb . bLoJ b jA 

e-^JLJl .^wwJ>»Jl .sL/Laj cblwL?-l JlLP jJJ.ij 

,<LjU oLaJLw^j ^A o L <b3l o AA jU 4jjJjJlj ij' k >lA^i/l ^jl 4^_wjJL 

j-piiJi ju ijj jis^^iij ^,M,yi j jjii ^y* i1La 

. (_£^-3 

4jj^l£J^[l {j* C*J^lSI jli 4 ciJUS • 

. flcLib Oj^ J ^pli^ L^jp) ! ^iS3l db Lobj 
?iUaa i +~~ P r £*~ * * r • 

J^jj 4bU- \Sj\jS iJjl^b J5 ^Jj jl 

. . . I J^Aj 4 o^Lsii^ 4JI->ljJo jj y*j 
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a j£t o ^s*ta ooL*JI oUia tlol • 

• J^I> ta laalj Igj^a-li^Uwj t 4 xJl 

.JjjJ JpS^fcJ |*J la kiAJj • 

^ a a a 

cLLfLi toL^Jl *y jl ^-S” ol ^-X-p 1 *y 

Oij^ J-*SL*XJ_j Jjj _9 ^il jJl .j^-wwO- J_*_> L<>-™w>“ L^JwvOj 

. 4 j J jjJl Lax>J| ^<>j >*_4 CERN «Jl ^3 oJjJlP 

|j_A (Jj_>- OjL**» C-^Ij j_S"i (^1 dljj |*-J 4 j I j_S^l !^\j 

4 JI 3 t Lo &J tJiJi £oj .LJLgJ flJl>-lj • 

. 43 Da 11 l^,«IaP I j>\+/ 2 a 

.<J^*Jl ^9 aI^JLoJI o| 

Lo y»Jb ^ JJJSj o^UI sLjiA J 'j& • 

^ (J J& L- 5 ^i 


^ jji j_a> «. aj jij _ Jja-U ji^^y 1 ^j-SsJj .^-*-> - 

a ^ a 

.Jl>- ojl>«J . Ua»I <LL^JLw£ 

cjLSJ • 

.cLlta jj j-o 1 -U 2 J . C-^'y l>t-<tJ! «=da.^l^j 

JL^JI jl» ! ^1 t I V^L<>«*»wJ>sJl JS ^1_P ^-A^JsZj 

{Jp^~ (jl 4jL&L>tlJ I L )^J^J 0 ^JuL) jjb I 

■Slyfl-a (Jj^- 1 lLLL^-^Li . ^4jLp j+si 

.^-L^ajaJl ^jA 0 ^Jw? 4jaia^ /^wi> ojl>d>-lj 

?4™JaJu> 0 jJjlS ^Pwb UlA Jj* • 
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L^LlI (J p_Ssjl .p-*J 

SaLJI ' (j _ * J.o.n.i>»j olS - j>*j> jj-fr JLtfJ • 

■ DiUJl iU^»J 

( j~Jj tOU^I ^jl ( _yi-f- iJ»-JjU<aJt OlS’ tjJUU frLj j*J -li) 

j^sLluJLi «-LaaJIj ajjj»*J1 <j>-^L«JI «* * ■ g 'I ^ji 

.Ijjlil lliJ.} i j£]j t aJl^JI 4*jL~q~^J1 

^i)l (jJULl 3 ^jLi SiUJl •>' -g *> ^jJ ^jjJl iji jj ( Ja 9 

W 1*1 ^ » A »wnJ 

iSliaJl ( jjo jl*JL <L oj 4 ^ J_> J_^Jl i) ^J>w»*» 

L«-Xj^pj ^—olj . L*-*a»Ij »l .,<-3 <? 11 ^ tSjjjjLoJl 

cjI J>«Ji j** ,^1 • 

• y>Ml IjLa iLJb- ^JlC- cjjijJl ^jJI oJJjCU ^iljJ 

jj*j ; jj!-T jaI JfrL^Jl cjJT ttiDS jJil .Jb>-I ® 

4jIJL>-I dJlp'h'.ab jl ilJjS'i C-il j t ^1 ..i^j j jij jJl ^ C..»^>-l kiJjl 

?^Ua< j^g-jj-UA Sji ^j.i<al 

( j^J * j .,<a 1 1 ^jJl jiaJl J>\i>- (j-^J i jv*j <bLJL>sJl ^ 

(^JUI i_a.hH t J s^aJL j ; yjj 1 ; fl " .sI^oa jJLlaj ( Ja 9 

.jlS’IJIj 

?Uai>- jS I UL*>4 ^..^.j <m SaUJI ^Ua< J^-io 1 1^_>- 9 

JuaJ .ol jS*U*J ^ ^ I-*-* jl ( jj0 4 |t-XJ 
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jl <1)1 iSj^ 

.o^L<*Jl ^j / 3 4j^SCa ^A 4 j^a«*iL^J| 

?Jjlli i>w? ^Lp ^aI ^ illiA Ja • 

,<LjL Jii oLJjt>- £1La tAjLjJ ^aI ^0 ±JLa ( ^ r J 


! V </^ • 

^-$LoliJ l)*)^*- ^ 4 > *>LjLa LoJlij ^jJLiL>- JjjJ 

4 cJj J_P O'DVjLoj 4-X_~Ja J l o li 4(l)jJJll*J U5 J 4 JjUjJl (* J-QJL& 

j -p 4 ^. <3 ** 1 1 <jjj clLlSLaL 

? ^ - wg ^ilL lLU t ^Jl ^ pI i t— «^ jjJI o^jL^j • 

j& ^-^n*>cJl .si «/2a ol ^Lp t La J+& ^ c^^AjL^JI oSj& 

oLo_)l ^j-^° ^3 L^a t ^»wwvwwj>tsJ! LoLo-j 

L)lj .slJLlP^/l {j^\ J->L«jJl C-^IjLjlpI (1)1 .e^Ul .sLs<2-o ^j/i 

.sLsAd^ 0 L 4 J! ^Ji 4 ~~jJL 4JjL»JL<jJ! QjL— o-$Ll ' ^5 (J^L*j oL5 .iiLlA 

.oUJl 


bUI CJiV coL-^LJI ^ J^Uj ilLjt jL^ Jl ^1 • 

.L^*a*U kUll ^LsA4J 

Lla Ujj^I jj ^»-Lp Ljw<w? ^sAi-Aj I Jiaj t JJJi oLSLJ 

. JjL^Jl oJl^-j ULa ^SLall (1)S/I 

J^i 4 y)^ll 4±US O ^S"S JlSj • 

|j-^J ^jjLJI ^3 (1)1 <ul t (JL>- ^J-S” ^_Lp 

^«j t Lj yC aJ^L^o oUl ^Lsa^j oLdl oLwo-5” ojIS" (l)j5sll 

4^JL>Jl LLojj ^\ ’V j-^J 4.,, i^XlaJl JJjaJl lili ^l^jl J-A3 Jjy* 

.<£ y>-\ IJLa 4 X^-oj 
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.y>-\ ilbjb (jL ^11 c.Ju^ jUL) 0 

.^jJsa vilta ^Lo-^vJ jj j+**a 

fjaS-S I JU^VI illS yb Uj • 

0.}LiJl ^j-a oLo-5” 4JlJlS\j /o ( jj^JJ (1)1 I ^jA 

(jJJ^ Pj .oLa ^j-4 <j ^ j->t^o <1)1 ^J-s^l>tJl J t Uol A j 

«« * 

L*_oj t |j>l t ioLoJl ^j_>a <uLij_a L^JlJlSCj C-jI ^J>«_ oJl CUj15 l)U> 

S I 

.aJ^Loo ^JS* <1)1$ 

^Ua-o 4 j ij5va I ^ "« 1^> e^fc^Jl jj J j-aJl <^JL*p Ual*i b • 

?0^UI 

VjSfyJi £Ji Lfr»l J L *p\ ( y^>- dJJS ^UaJLvv. «J| (1) J-Ss_> ^jJ 

.^U 

?lfrw.>» ISUj • 

0 

. 4ji3Jk1a aJljLa 43 Us ^1_P J 

?4SikJi dUL- ^ • 

/^-a (jL-l j_S" ) <_AjIj 4jL*-w> b» J“bL C wj (, 3 

olla wLo ^JlP 4iUs5 

? ^>*T j^ol (nLLJL*) U ISI ^1 j *" I j- 10 illiA Jjb .ISJ loSU • 

J^\ 

t t ^~5"L«w ^Jjjca jl jji t 4^5* L«^ <cp«J» : ^Ulj «. <db£Jl Ijlp L« 1^15" 

. . . Ijl£aj 
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•cM 

SjL-xjj ^LLSLSl { j^S\ju lJLa ( j-J ISLJ iL«»- 9 

?<L)L» ihS” illiA jj^i *il l*J 1^5 

00 l.i OlL_w-^>«J| ( v r £J J i iil li dl * jL>- 1 ^yLpl la * ■ *<Lj 

.|jt>- 4jllL>«-0 ^yA <uJuJl Jl^jl 

^ Ja • 

ojj ./j 1 Lajj^-j ^^SLk-oJl ( j_a (j-^-!j t IJljI 1 g b N cLl 

. 4>wws^sJj 

J_JLJI SJb£Jl oli oL<>^ j^JI jiLJj ^ilJJ iJIla Jjt • 

?<Lb»*j^ll <d^Jl oli ilJUbj 
.**> 

dUU i~jJ&u AmJlJI <Jb£Jl oli oL«mmAiJI jli 1 dUi ^yLp 9 

ih£JI oli 
.*>L 
! ! ! ?*r 9 

O-jIa oUw-vj>tJl ilia-Ai ' 3 j.»j <L-L*Jl Ll^ll LoIa OlL— ~>*} l 0 ^ 

. I ^ L > 0 Jj -iiO t <jL>) .iilLA Oj^J 14-jL>*jNI 4-ll^jl 

o oJJiij dL-lJL oJL-l Lo lili 1 LiLAjI ^jdl j_a L 2 JIla 

?d-L >* j liL iaJLJl oL>»jL 

4_*_jLo OJA JajLcJI (JjAu * i J--0 1 JajLxJl -LLP <_0 Aj t_j J— 9 




oj3 <_$! 0 ji JajL>sJl d)l ^^1*0 l^-kj 1 Jl& 

t^ZS' c-Uajl ^^3 c. *w*J Lo^o 4_P 

■J** • 
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p-lajjlj ^LLL<kj ^.LaJl jl .ijNlj 

oL>*jNIj l)^^j » ^jLwwjJl l)Lj 4_^wLwJl <Jn£jl jl 1 

j-yt' ^_y'S3 ^ j J jt-A-fiJl lLU^ ^JlP C I jj .^-^SLa-oJl 

. LJo>^ JajL>Jl 

j-«o ^Ldl ^j„./?'>c-^*< bL* .Ujj 

6 lpjL***J C_*, **** S\J .^jjjl Jfljl^*JLj p_laj ^ IjJ t jNl 6 

.Ul*3 (jSlI jAj <• j>- I 


■ * • ti ijiV jj oLiLi? "* a ia-jL>*-!l jl jJ ISL« • 

?JjVi 

f. * #, ^ t ^ 

4 ^*Jip! L*Aj1 APjL— l .,<3:1 ^Ipl ^*JjlJl ^lp O LaJJ-P 

.oNI^a-NI tiilj ^.la.ACj 1— S J^o LkJsj 

^j^ji 4j^wi ^p uji jjjj jL *. y • 

ijj -o 1 ^.d ^a l g « * LSJ a—wL— J I SiLJl Jl • . * Jl.> ^a 

a— j ^>J1 ^3 d~j LS~ -ULl . L^-J-p .ii j^s- ^-L p 1-4 ! Jl®. ^ a— — 

A3jU>Jl £jjjJl t— A jLxl 6 j£s~Jl 4 A— J— Jl AkSJlj Jl~*J -X®- 4 g a 

.OiUJJ 

J .,1^ a jl .2 ^JL-4 3 j ,/t e n II lu£"jjI ^liL I-LS”Ll 4 jJ"l ^lpj • 
a^-jIacjI aJulS” aJj 4 ^ a «.-.•. .<ai JLij <.^LJl>- ja ojLJI 

aaLa*a A—J — Jl aJl^JI jlj .^jjJl oLlwu aJ U jllJ jLSJj^/Lj 

• Ijbl JLaLw 

.jiL Lo jAj jA 

.JjL—^JI oJLa j^p ( jJ> j«a)I vJLj'Aa-^/ I • 

,a^— J l^ jJl & j 4 JL ^ui 
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JUl.L>- Sj j 


.La ^1 is! o c.'.«Ja> ciljL >— jla3 9 

b j^*S r l ^Jl ^>- ^J-*3 ^JwjLa tr~ 

UlgJ ^LgJl jL^aj^II J-*j ^l./jall ^s ^ii 


• C~/2» 4 JA 0 


Oji 0-jJL»u aL~j>- <• (a-L»L^) ajb y 4_L>-j C~jL5" LgJl yjil 9 
LgJlS" j Iaj yj™Jl tj'ilT o jiaJl <. dJJi Jbu j . . . )) ; ilili j^^Jl 
t4jLw» SjUjJ Laj ‘(Jj y» Lk5 " j t.^jp-\ l yj 

yjj jIaJI ^jkjAta 4-ip jlS" la l y i j yailii yis jJl yp IjLxj 

i— j ji I ^a <■ Maa jjL i) j-i ^ t_f~^ O-Aa-j t j5/l <u1p jA La 

JlaJI aJbJLja aiL~a ^JLp Oa«^oI JLij ^ fl 'I Oljj 

. «LJLtf>l y oj^ d ^yaa 


, 4 ajIj CJl 5 Ol 


. aiJI Ut-j-w’ IJLa t *>15 

?Lfra ./? jj JJJ Ja 9 


c.1 . A dll ^*p ^jL>tS ^ttS' $ y<_s£3 ^3 
t . n . n 1 «- ^3 ^ ( L? ^ ^SsJ I ' ^L^sjlf ^ 1 - — l ' , j- — i- 1 C 

. ( _ j 1p Oy yJl oLaJ^/I ya oil! 
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C-j1j lj \aj • 

ol j >*-* Jl <1)L5 .btl^->5_a ULSLo I g '■ ■ ■>- j j^Jl jl5 JjjJ 

iJL_a (1)15 J i e-UL e-l^gJlj 4 LajjJ j-~5l 4 jJw»l 

.^51 iiiyi 

?*& p 1 jir *i^ji jj ^ • 

SiLJl cJLS Uj~, t Lii jjJUl jl5 .^^Jl jLj. lil ^ 

iJUjs (Ir^i jiJj i cjI j^wJl ,_yi j^u I g ./? *j ^ L^jJajt-*-; 

S.sL° .iJLjfc c5l5 Ud t 

.JJI ol 

j^^Jl jl Jl aaIVL Jl (jl .tal • 

? Jju £m^JL# IJb JlS 

JuJL*_Sl 4 o-Xj X& O^Ij JoLLo O-jI j 4 JsLaj J 4 j*-*J 

Jl I J_>- s *taj-wu ,<u^3 ^ipllai^wxL J 

^ 1 la.«. i IS' ^ 1 la.". i Li AiLkJb ^J-Ju bL«*>-l iJLwA jl cJ jJl*-*il Aj! 

Aj j-^3 Lj oL^j of j-L-o aJLjLa A-JwsJ>-jj-LwA ^ j_^pj 4 LaJl O’L-^i-o 

jJi! .L^o^U- ^ ^5 j JIap ^j-o cJujj o^Uj i? jJljl 

J! jJ>- ^.LjLijI Lo jJblj t ^Jj ^ j* ^u-t 

•V.y ^ or^>J 

?( 5 <Jb- ISU ^ • 

j-*/? A^->ti>j cuiS 1 ( J 4 LgjjUij jl j— ^ j j-Ju 

l.i J 1 olju ( j^>Ji\ dJJi J 40 LwO o jS jA 

.IaJ jA Jl (Oldl* ^jXxS>zsss> 

?JL*j ISUj • 

(J jSjLa* C-L^oj jl l) 1 l-i-> 4 jl jl JJ */3 1 1 \jS I 
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o j^JOaJl Jlj LjflJL»A> L j ^j^-i tip ^JLbl 

* f. f. 

LJlx 3 Olj-Jj 4 oJj»T_oJl kjjjLA Q->n. *-*/: ' LaJOPj 4 Aj3jLJlU 

{ j^Jjl O OJLdj 4 L^J j_b> ijJ* i ^yP L^aJL^L O Ob-l 4 £jLcJL 

?Luj u^| c^*~0 dGi Jlpj • 

.^>bJLI lLU^ bl oISjLaj Cy*j 1 

?dJJS <JL£ • 


^<-0*_90j 4^_o b>- 0 ^-i2j C-J jJ*Sj 4 *Cj Ll« CO?*t*-s<?l (jl 

4 0 j»_^-l c-jlS’ L» jj-j-Jl ol J lJj to^x-oJl j-f- 

•OOj £~*0 ol-Lj 

Jip 0^ L«k1j v_. laiT j^a'ill Jjc*- 4« ® 

«* * 

<L^*wb? Lwi-oJ I O^JLll b}j ♦L^wJgLjco ^bs^-a 5^JJ ol 

•or” Oi 0 lj -^ 0 cO 

liUj • 

lfl» </? j ^ J ^Sbl t^\ bol ^Jfcj L^OjIj (£ j>-\ OjS 0O3^U^ 

l ^JS' UaX-.^ b wL*J 4 aJ^I^U iob J^S 0»w> b 0->e_-s^?l LoJU*- J 4 J j-*-° 

*j>- oJbljJl 4 p^~J 1 ^jbUj .^^ilbc<Jl <jL>«dL> 

4_*3J_Oaj <l5 j i?Lilj>-Vl S^JI CpUaJO^Lj ^jdo dp-j.S |JL>- 

.o jdli j^p ^ibv-j oo*jb Ju0j>- ol>tjL 

. O^jJwO cblb 4iLL>-j jl jju • 

I ^w>"l C*>0j>-_2 Cj^^-3 ^ <b. j^P jl>eJ^/l ^ip bib 
.^tjjJl OJLsI cob ^ob C»Ja.>*J LowUp -iibji t IjU>*j cb^ O*oj 
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^ J IjLo 9 


.jlsL; ^ ^ oils’ JiJ 

Oils »■! .,i? a 11 J-O «-UjIj iaJij liJjlj ( j_Ooj oil 9 

.jkU ^5 '*zSz£> j**» 

Cr°J “^~*jlj c-^SU i^U’ ^r-jUo' (>» 

la .,iol UL>-1 O-XS *bll • 4 _yll -?-j oloSjl l tii— i jji 

o-Ax-s^i ^0 I jLiJl i — c>*-wn ^JjoS” 4 .aJjIa pLoL ^l>-j 4 <_£ ^0*"1 o>1jJj 
oU^^^Jl ^j-a i-ilS” 3 J_P oJaj*-^ o jJL3 J_*jj . ^JLP 

Oa3j ( J~50oj 4 l*a 

Li' 4 <Uwi%^wJ’f ; ^DhIj ® 

Oji 

ciJJi (J j_?- <UC-4J1 ^JaJ A^_>-j (0 oji) Lg_j-Xj 0} .JlJ>-I 

JZS'^ y% ^J^Oj *X>S' 0-^5" 4 (_^j. OOJL 

^ll5sJ 4 A^Ja-w* ^ IO>- ji OISLa ^Jl c^j^I l^u>- 4 <dSwJ o^IpI 

^JlS' J ® ! LgJ ji_> j yj j £. Jl 0j3 4JLLP L« 0^1 

J^Ss-j pJ .O-^lx-oJlj JjJj>*JI i *jA 4-Jo^ 0*1 L>L w »-P Aj j-3 ~Lo O-XS" 
0_o& ^jjl A^JLlgJl v^LLLj ^3 0-3 jJl twjL—>- ^3 pJ-J 1 ^LpUaJO»lj 
^ y^ A_Jl 4 — \ ^J Ol-^* 0/j 4 0 , L^_?xJl ^jJi ^i-P l)L^ijL<kJ v — 

.dUS J>*\ ^1 ^ju • 

4 ^OLiaJl ^3 ^yijJ jJ-J JJjJ .jSh jLOP^M tjf*-* 0 *L?-T La I J_Aj 
^JlPj 4 0 j-a J-*_>J . O jJl 0 y>j£S\ 0j3 Cjl2 { jja <Jj-L?1 A-Oa j o^jflJj 

4jL> frL^JlS' 4 ^5^AOll (J0^>- ^LiJL IJj p ijl ^9-P jJl 
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LJj 0-9 I j£m l jJl Oj jji Jl ^jji i—aJL-o J-v^ J^' 

t4— *2JI tlilj j^Jjl ^ISsJL im £ u \j t * y -/* 11 ^J-pUjN *>L)jJp 

2r^ ur* ^r^J! ur^j-^ S-L_*_^ ooS ^oiJj 

.^ni j* ^\ 

VdJJi jl*j liLoj • 

£ j-^ o-L-p tjUVl £s> ^3 jC^I pL^J_p Ji<>5 

^J_*J>- ^J-P ^J-Jl oh *LJlj J Ol ^ < ' J 0>tJJ AJLJti ^Jl 0-9 jJl 

O j-A J>T^Jl J-l_>Jl .j-Owh’ lj-h>“l t 4JL-9 j O-s^jS/l Jj>-I j_>Jl 

.^hw^jl jUlO^Lj 

? 4j ^ jcJI J»ol^P oJLoj Jbl j^Ool • 

.dili ^p ^^jcJJ £ J>-\ <Aj ^ 

^jUa5*-*yb £* ® 

Ul OwvjJL 4J-S0j 14—9 p-Shij Ojpl ^ JJl j t jN 1 4jj 

lLISs-^Ju^ t *-LLp LU JJ-O t(_^U->JL lLLwvw»J ^Jl O’ L -LJJaJ U jj& 

•j^l ^ Ji 

^IjUoJI Ool • 

.JJUS ^p ^~*iU ^ ^ 

ooJL ^a^-j 4oJ lolj <o o J L Aj^+^ ^£5^11 <jj # 


^Jl ol 4_P ^o->t^a Jli t ^->h>- o 0^ ^_*JLs^ ,^Jj>-l 

^ L$-j-LgO ol-L>- I Ofl> tol>«-9 Oj15 

0 jy^ a5"jLo« J^^hl Jl oljb -Lis t ^ j-*P 

.IJLI 1-£j*3 ^j| £ ji*~L> J}1 4JL J-l-taj} 
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!?ISlw 35 jLi^ J • 

.Lg-3 <lpli . i - 5 ^ill OjNL>tll <u^wj ^1 t Cmju Hj15aIj 

?ll)S Jp 3Ai«t «-Uapl 1LI5L«L Jjb • 

jj (1)15 to I j^S I.sJ-p jl tiJuaJI Ha J t Jill la J J <jj 

3>oi J5 ojJ ^JJ»Jl j*s> jZ*- j£ J5wi JIp ^ ^5>t-wo 

4_iLl*J Jl jUaJ i LgJ*}Li- (1)1 j ~>*- Jl JlL>- ( j-a Jajlj^i Jl5-J Jj 

Ij) <1)_}J_4)J*_> Ij_ 15 JjjJI j*_S 5I.OJ ^j-a .Olj 4 —3j J jJ>- ( ( _^ 5 JiJl) 

^j-a (1)^5JI ^ g 9 ^Jp ^ g ) JpL— ^aj ,^ — g .Ij 1 j>- Llpliai^L (1)1 (1) j ) 1 5 : j 

•(JJ-J cjIjL— 

?oi^i {y>~& cLUjcj- J 4jl JJu • 

j%JL*Jl I jo t J_p- 1° iilj-sl oIju LoJOp j t<jU J 1/°J -Jr I 

.aJ5 j J ol ^JJl Jo-1 ^y> oJj>-I j oll5 JLil .jJ^IjiL 

! ^juJuu J*a>- Ijlaj 0 

^Ul <1)U <03 Jl jj y> £A j . JU*>U J’-Nl 4i>- Jl ojj JLftj 

4_J0>tJl ( t Lj j ->- j t ^-;Ul jt-ft^ - -4? -a (1)15 I Jalo-I (j-jlll 

•(J 4 

C-Jl CJ<5 • 

^3 A-jj-L^ji-jCLwwtaj 4 l) jJl ^oljJl a 315 

j->«3 <315 jlaJ .ijSljJl ^Jl>jL>^ j i ol j^l j 4 

(3-LojJl j^lS* ^5 cJjjO-- 0 Ool5 j P 

•Jjjr 11 j^a 4j^l^ J5I 1)15 JUOxJl 1)1 |*JOo La L)Lpj_^a J-jI j .lift 
^-AjJLj (1)1 JJ 4_o|jj (1)1 Jl ^3 (_J j_-P jjJ-O-LaJljj (_f-l <— SJ-ftJl Jj 
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^ - «/? « 1 ^9 jb oLS* LaJ_LP^ t Ijl 

Lo ^- o-P Ja^g-i 4^3 ^ol*— C-uLS* LgJ~>- 4 jJ_jJ_?“ L>- 1 ^Jl 

jlS' Uj • 

j\ t L l>w? jl 4 ^Jj>«J! ^4 ^>*1 Ip jj ^- w ^l l)L o-xS 


( S y ^ 3 ^ b* u?*^ ^ br ^-3 *^j-® 

.^jLs j>- UaLi>- ‘xAp U! ^JJI JUJI (J ^3 


^ J-ULp l^i JuIpI ^1 oUL^aJl ^ Lj • 

1^ 4 ^^ -4 w—jfl.n<rf>^ii) 1 -X«flJ c »»— -*j •w.v J 1 ^ Lp L^aJ 1 t__l_lj 

i~~olJlJl A^JdaJl jJJj AlJiSCj (5 3 J-=r J ^ybu>\ ^JlpS/I ^j-Lp 
. ((ajL^j*)U 1 ^S3 j t ‘uJj_ t_^ol ^3 *)! j ^a L)jj>-j 

!j^*l>«JI ojl ,o jbb\ dJUu ^ L^o^l ^xJI olj->w<JL 


P 


f 

. «A^wap blijl lijp>-l bjp) : aJ jS'j Lo yt • 

^1 *LiVl jl y* -o *JjLPl U, p\ SUy^l 

.Li y 52 Jl)w<j klli jlS’j .y^Jl ^iili JlJj j y ^y 

.dUjJ 

l g s '■ --Xj yk>- jj Jk- (J^ (_jk> t Ll 
■ Lj — \_A_) I ^ *'■ ■ • , • • • 5 ^3 1 ^ ^ 3 ^ « « ' 


f 


JuJ 


y-J • 

• kUS jv-l-c-l j tJ-?-l 
'^Jl ijl-XiVl Aj y>t-^ 

o iji ..ip 1' l j - *■» H v_ - *■?" c 4_<k_) JLS LS”-i-j J 

Aa>x-Jo J_iJL>Jl AjJlaJI kiLw^j 4Jk_*JL*»l 

y>sjj e-l-bi— * US' lu5Uj ^ ( j^>jjjkJl y j. m a.ll Lg->-tjj 

,A*P ^oJl ol^'ill oJLa fr!^.kl y ^jJ 

dJU ^Jb- liUj • 
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^Ll d\ oi>j 

<L>t-Joj ^_sUalp-l *w^>tLj jLi t j 

.jjwi>Jl wX™5"jl ^ L$^>- <z*>r^0 1 ^iUJi! 

I -La # 

jl -L*-3 j_*JLj JoJ-oJl iiljwA C L'--~ >- 


jl j t ^s^JI I Jjfc 


«j ^jliLj j a^ASvj ^ _y^ 


{jA £^5 jJl iJl^j j^sl olwb j c Lo Jj>- ^Jl y> Jl oLl>- 

jjLoJi JI^xpNI 

?U>-V ISUj • 


laj t ^_£L*5 jS ^3 \*'j>r 4-j c^wl Ji c*^-f^-il 

t p— Oj-frj J_j j*-JL>!j ^_^JL-J9lj ^L-J-P j ^_<2_i — La__> 

i — <Ls *3 OJ^j C^-«-v^>“I c ^2>JJ jjwL^2J>tJj 

(J jJaJl C-jIj ,L$j<_U^ ( _ # JLp jili jl Lw> l/L^. ^iSl 

• l^Jjil C-oljJ toL>j! l_ «;J t >»Ia> A_j JjJLjlj t (_y*J 

jr* j*J 

! ^Jl*j IjLoj • 

- “ 1 - I 

J-^ .r-^'J ^JJ y* ^ Jr® jr" p j-aJ 

.c-^LLj f-L^j ^3 ^ja ^yaL^jJl ^3j 

^ L»u J JuJL?tJl olji C— il jJ— ^ A. L . W ? jjiLLo Ll«jJj .j*_*2 V 

.0-1— >- j>V^J 


olji jr*^ o^~5 La *>15 !^aJLlsi> ^j^Lio p_SjajJL 
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b j5C]l ^9 L<^a ^5* ^LjL~j>-I ^j3 JuJj>Jl 

.J&+* ^iUi jL Ji ^ • 

4jl 4 AjLl^Jl <U3 L<*J oJ^>«Jl 4j>t. ./?.!' lILvIp J-Lo i2ij| 

^3 J— J^_>J 10 X 5 cfJ— tJ-J bj-^-> l)1 

3wLP ya ^fTi • ^ $ * A I w11j-L 1 Ol ^j-SCowoJl ^J-°J t cLLo-w^>- 

4 ^5jJl ^Lp^ . L^wO J^JLt La ^/^SLo-oJl ilx 3 -? t O 

^_9 0bJL^->sJl <J>v «,<g 31 ^j-o jJL$"! J-* J - ® J- 1 Olj^ 0 J>tJ Loj 

. Lu^ ^ ^t-**-*-*-^ ^ ^*-^''*^’ Oft*. * *> L ^->*0 I ^Jo U c L>- 

lj-J| <u...wjJL cLii^-w&l jlSJ • 

>JI ^ JjJ^Jl olji ui ^ j ^tJl 

or ^?_<v-j>- (j-^ 5 AjJL>JI olj^ ^->cJ j_a i *J_Jl ^_9 

(.lu^px^-wv^jl olji ya 0j3 LJljJLs ^1 (j£.il La 4 Jo jjJlSjjJL^Jl 

^»Uaj ^<>-^3 LJL>- JjjJ 4 oLj^ lj 

!?^lkll 1JU ISUj • 

4 ybb\j J y&J t _ 

yji j'l 1 J^>,J i_r*J 4j»wlJl y>bjis>- oLL>J_>tj ^^-Iftjj i*-* 

0^5 jJ j .^j^jjJl Ojjj-SLSI ^U J 4‘A->t-wJ'yi ^Jl ( j-Ju jJl 

<1)15 (jJJl yy^~£j')l\ ^jJ 0 y>-S/t ojL^ (jJJl jjjJlS (Jjj-^ 



oLUjJ! dLL) ^3 ^o J& c^LLsLJLj oLT .L<*jj !^4_> 

p 4 ^ p ^ fr 

^3 4j 0^ .lJul 4_> Owo-U- L*^a LL^.xj 

.4jLwvJ>- j_j C^lS* U»^a 4j JL>^J| dil^ 

?4. JI^pVI oLJb^P jl 0-X>*j Ja • 
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lLLAp 4 jLJl OOjI , (J jjLt ^JjLa iillA 

.^-s &\j IJl&j 43 j^° 

LjLplk:^lj ^j—J ^JJI j+a ; *J1 ;JuJLp^JI j-«I JJLl • 

^j-4 toJL^IU jUjl JJLaj 4 1 J U- * -> j^-^J JLflJ 4 I j-JLo 4 4jj.i ^J_a ^LsjJl 

jLaJ ^6 Jj-aj tOU-UOJ^I oL>-UJJI 4*J>I j 4-L~J—a J^L>- 

. 4*J^^Jl I 4.J1IP I Oljb>tiL>1 j*£> t>\ */7Q ll ^5 OJt ji? 

.*w3i-Lg_> oLj>tJl o^lpj^ 6 JJ 3 0 ^"_J 

^JJl U 4 • 

. ft^jj_pLs4? JjwLJi 0j3>-w . 4_blS c^jLJjl oj3 61 jS 61 _ 

4 ^J| I 0-L& ^j-a o-LP -L*-> 4_j C3 jJ*-~S> La Ly3-)' l6_& 

) (jp wL cjL »*6 ^i» 1 S* 4 ^ 4_ -* • ^ * > 1^ 4 1 4_ « ^ ^ 

.<c!hj>*ji <Z^S 4^J»*-H JJ jMl j«yg»a JjjjJ 4oL^iJl ^3 


^ 6 JJ (j j>- ISUj 

■ j\ Su- 


£-*J -(J^J^' Cr^L: ^ arArrr 

^ 2_0 


tj * ■** ; *,*'■'• ■** u j j «> f * ; OjjLLjl 

4 L^J ^xJl o6/ j->tl!l Jjli; ^3 LXa O-LaL jjj .^JjJ-P 

,djj^>rJL ^itS” ( J*alp 4 ^ 


6 jJL>* liloj .lij IjlSCa 


6^sL ji J-^j 4^jAiJi ,^66^- (*-’ 

4 4_o\j o j-a j ^ */2 U ( Jj>- j_a 0-l> J 4 OL 6 J 6 /I ^ipUa L^ oL 

4^_a 4 j jpA-a ^^Lpj 4 jJl>tJJ ^-wwLsaiVI 6L<W? I' ^-Loj ^3 jj ^-J LaJ_Lpj 
^yS jJJ ^K^sy ^_i 4 ^JLojJl o j_A <U3 ^_j (_£jJi 6tSL«6l ( ^y> (J^ 
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. iSp JSLi ( _ y U 


oJlS* L$J| j^"l ! ! ? jl jiill a, U ,/»a • 

.Owa* ^Lp 800 

^Ijb J_>tj ,^X»P 4_P j_w2_a OoLS" 0 J--v2_oJl jl /^v_>- ( j-a 

t t^jj t Ojjill jij^3 jl jl t aJL*£ ob pJ ii t Jj 

3^pI ^iX*j>- jl ^xXU o^Lvs^oJl 2 XXj XsLiJl * jj^^^ . oSj cools' 
jr^ t L* jJLa j jL> ^X> *>lSw< bfewl^j Xi>-b/ t A-JU >,(0 ll ( J>- j>3 

.ciLw^-w^ jL>JO*Ji i. .1>- ^0 t_ ^]l A^>“jL>rJl 4^_>eJl 

?olJl i jjz*JLA ^Lp 4P J-yS> 0-5" jJbl Jjb • 

o*>bjL^Jl c^sljj ^jA ^iSGl ^j/g/* > o jjj .^-*_> 

0-15 .o j-oJl <ob/ jJI <->■ ji o-L^-j j t LgJlXJgl ^jjJ 

tOJx^^al ^yP jw«/?-l I j jJa-lJl ^—) Lyg 1 t l-i— >- 0 w*-*-* 1 

.a^jU ^hpj^I^ 

liUj • 

to yi (Jjbfj t j^bc<jl j g .,<3 I ^Jl*Jl j jXJl ol Jj>OwuI Ji j!5 
oJjJ-P tOLpj-O ^3 i^T J -3 i -^-^- ;:>T --l jl>LS^L ^u*_sA?l 

^Js> 50,000 ^51 bjjjjl c-j 15 1500 ^L*Jl ^Jlj .SjJL*^ 

.L^Oj 3^/ ^jjl^ Jjwl>eJl 

?cjLJ| <LoJL liUj • 

ij ^Xp ^p-jb/ t a-JIAj jLisI ^Jl co^ol 02J 

L^-i I A gOLwb' I -L>-l A-plXaO-^lj c ^*-j A-LwwLaJI 0>l j->iL*-<*Jl ^jA aX-*-vuL*^ ^3 

! ?ol j^lJuJl jXXi oJl5 Uj • 
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4 Aj J jii ^lp JwA3 ^3 4*}^ C— ' oj^L*» 

4 ^*>1-^ , J_£Ld> ,^-Lp ^ L> 4 ' — *-AdJl ^j-2 ^j*> 

jlL j 4 j-« (^j-U-v^Jl 1-L& O^S" .<C— _dJ O^^-*- 4 c-^-d j 

.<s_-_»L>tj ^>>Lj1 ^ 4 js*- k^l 4 ^wLp 

J_£_J pJ 4jL)j_^>5_^ j! j_A* 0 J~£ 0 j-~*- ^ CS"^*" 9 -^ L$dJl 

^ £, * tf* 

oLw^ L^Jl ol 4 IAjI ^v*^wsZJ\ J ^<£? j^JL> '*--*- J ^' -^LSnJIj ^ 4 

.41*Svl» 4*J| (J jjp < ^oJ jllaXj\ f-Lol l2jJLw*i ^LoU^tJl 

O^L^Il^ Ji j ^\ Ai«/3 >• dJudl 0^ ^ ® 

.oljJJl l j-* oJL>-lj 

^J~3j 4 LaL-»| ^ ® ~^*“^ 4 j-JLlll ^y> Jj^oJl iSl^* 

4_>-^JLa ^P I ,^1-P ^LwoJ>o /^-> wi_3 0 LS” 4 dj Jj>c_> L« v 9 ^P 1 ^1 

^j/2 * 1 Ijj 15* 4 OjL>tJlj jJLjLJI Jjlj'ill jl • 

k-jjj^>- jliL* ^0 4Ja .. t 4-J->- 4 <L(LjJ? s-Lwilj jj ^->“Lw» oUj^ll 

.IS'^I 

* & t 

.IJjI j>h p-J 

?dUS Jsu liU j • 

dlL~ 01 dj-a-SI ^IS-dL • v — o j3 0L£d ^3 4jL« k^jLiJl ^JLil 

4 J-oJl Jj_A UJl^-o ^jP I^jNjjLS* ^1 Ju*j jljJi^j 4-iiaJw<»Jl 

12 d*jj 4 ^ jLaJI (^jLg-jj 4 ( JjL»S/I k^jjLill ia-jb j 

.kdL^-^^Jl y*j* ^jUll J** J ^>c-» Aj>- 1 ^*-5 ApLw<j 

! ?^jU!l i} j& • 

^J| «/? ^ ^ ^jLaJI OLS” L>Ji ojjh ^JjL« j_d-5Lll ^3 
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jJl jLjT Lgjl5 j 1 1 jj\ Qj\y>-\ .-» 1 g >t_ij t 

.4i_wuli ^ ^ ^ 

! ? _^JI £Uj JUad^l jl5" lil • 

c-jcujl^I JlaJ tJls^aJ! IJl* <uJlS’ jjl j/ 

jj>tJ I oLwo CJ jS~i J jl Jutjj 4jl jj i *JlJI i _ J i £-j>j-JI iSlJu 

o C ^JlP l >— t 4-^>-jL>sJl 

?*lli o 1* oLTj • 

<■ ^ ,^. ijC—J— i ^1 j-x^Li JL--^ ^-Jjli l _ 5 J_p JL>-j |»li 

Oj\ C— *->-l jJj t J j jJ'-j C— 

<* p e- 

t ^JjJljL^Jl P-LoJl ^ A J 4 jL> J}JL>t> 3 J»>-LxJ (J jJlLs^gJl 

^jLS"^ j-*l^>eJL> !_*_*/? l_d_L>t_^ t ^Lil p 

« O L ^WV»J ^JjLa 

!?0jjL'a)I ^IIaju-I Jj&j • 

oLaJj^Jl t ^SLwJuil ^^LJLxSl L<jJ_l*_ 9 t *^\S 

L« jL P j^»j t i^j->*-^ jJai-Jl 0-L*_^- ^l!I 

.o*>L^f<Jl 4_L* ^1? 

. « j^LicJI o j y» ^u)i o 7 ^' ^j ^ • 

jy jL./?-J c LJLiLs-*1j ^y ^jiiJ ^1 >/?ji y& ^j~+jLi dJ>X>-j La J_*j 
^ jl J lj-a .J— 9 jr* t_^I (*“’ 

^y Cw<U^Lj J_3 (J y j^sJl -A 4_^S j*^a J_jJ^*cJl 

4_j 3^ jl £i — JL^- oj-wfl ^£3 w2_X-s^ ^3 7^->w ^ W 

. ^>«JJ 1 

cuS' LoJUp ^Ul jjtt ^Ul cd^Ll cJj-J jlaJ .^jI j IJla • 
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.oLxJl ifci 4 ^Ul ^Jl 4 liwi 

^,Ul4.) obi ^ \ ij 4 oL>* t^\ JllLJ olj^ 

I 4 1 j *. .» S' o jJ-S”L wi_] 1 L>o ^ LS* t ^ 1 

. d) ^o^jJl 

^_^\-w«L>s-a ^JLw-l j ( JjL-A)j (1)} .il 4 *>b j_ls> ^_oJL~*o jv-J iJli oj 

.^•1 ^>cJl £a/ 2 A A ^jA Oip 

!?^JU iSlo • 

o j_JL<jJl ^jJuJl ^2 _*j Uab- i^JJI ^1 j->Jl i) jJ Jii! 

blS* 4 LJ Ip ^oLvi-9 j&s tcjilS ^ 4^i?l>Jl <l>-jJ| ^Jlp 

cJu^J jL>*'yi £A bJJS ^_3^L/2 j jJj .ASJL^&j 4_)|jJb 
^i-p b& ^gJ| o jsjss>- d)l (jljx3 Oki-A ciLljl ^ j>-^ db lib ^p 

. 4.P I <L>- ^ 

^j-« cLLjlI Jjb • 

4iLijJl^ {* L5 4^1jIj kJ^LoLb <JL> j+a ^LaJ 
jl dulaJas- IjJ j-J UJI 4^£ j-s^L^Jl J 

•<j£*i ^ Ia-UpIj £ij\ 

! ?viJJi 6.1 >m liUj 9 

jJ 0 j) lg lg >c-J i— J 5*^“ 1)1 

(^1 l _ f & 4 (_5^ < _ 5 z 3( L y5jiJl j} 4 p-$j[>CXA ^ 4jj-A*J| 

.jL^Jl J^ls j&rj J y>c^> 

.«us 51?- jj L_?- .villi dLdiljl 9 

.(^* 3 ^ji *lU 1 
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0-9 ^Jl Jb^Jl jJjjJ 4j| Q,q, JjL) \ j£j* • 

.4*y/2~\ 

jl (j\ 4 cOj- L*_* oLw>Jl o-La ^oLl jj .Jl5J-* I -La 

.aL>J ^1 ^5 jl ^SLLl ^yj t iS j 

V jLwj«j Li-X^j ^1 ^J-a ® 

oj~*JI jU c^sjJl jJJi -Lwoj j .iiJU^ ^Lp JlaJ 

,A.*Lajl ^3 CS - ^ OpL>- A*jI jJl oliLllS^I ^y 

( /j-5L ^JJI o loJjLJl LLo jLL lJu 

Lg-*-9 jJaLl Ljijl jl5 a_lS\J j (. a^-. J fl.ll ^j-P A_*Jlj o j-^L JaJLs aj-L 

ajoLSL aJ c-LoSLli c wLj-L>- ^j_o o y9 JS ^y LaI^jj L-Jj>- 

.^yaJLJl LgJlo^- L^jLp 

. aajIi^J) ® 

4 Aj JjLl SjiJl AjlJL>- ^ $ 9 ^Jl j Jw2’ ^Jl IjlS^j jlS* -LiJ 

.frUJl (j j]aJ- ^ : Muon (1 ) 
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4 ^_L<>p ^p ^jiU La jS,»/ 2 .a i)V> L/? 

( 2 ). 

• Oj-^ 

.5 lLUj Lt^U iijl ol • ® 

. j jL.«Jl j ^>jJJ 4_LLa] 1 jjjJl IjIS' fli AaJ c li-ww>- 

<w->Op (JL«m j^JI (J^Lj (jL jUjipI ® 

L^-iiiS” ^xi! lLLL c (JL* ^JO (J^LjJI oU^*«>- ^ otpjj .iJIia 

(3) 

t 4 (Gluons) 4 (aJwLSsJI a ^ j Jp) 

JO_a c ^JLlSUI oli oU™j>J1 4 (Gravitons) ( 4 ) oUjJlJI j JJ1j 
Lul. 130 l^Jj (5 ) <jLjwJI Zj W i^LiJI oUjj^JI oL™> 
iiiSCJl S^jJp ( JL-j-Jl) J^LJi oLw^ ol . (WaveGavge) G>- j>» 


L^wvkSvP wfl-Ls>t-) ^^l!l OJJb ^1 4 oJ^Jl 5 jJjJL Jj LoJ 

<l-wv«-Js? LL*_ oJ I ^ 4_o3l>«Jl £-) j-« ^JjLo 


^oJo 


<iijL^Jl c^L<>-wwvj>xJl cJ olj 4 LpIjLijI oJJu j °0-$J 4 

L^jL^aL ,^3 1 ^ ^Jtll 4 ^-L<J! o j^yOJi Jl ^ ^JLU IpLajjI ‘^o53l c->l3 
.1 JiSLa jl 4 oljjJl 4J ^is? ^*p 4)1*3 0 ol 


^A j 4 4j jj jJL ^A (cJLw*j ^J|) (Jj>Uxj| oLu*m> l)Lj .tO*J>- 


JJ p— j.^.'J^\ jO (Pi Meson) ^-u jl5 j 0 j^O' Oli^l jJ j_* : Pion (2) 

.3 1 ~^3 aj ^OvJL* JwLP ^ j-a \ <L)0_) OJ^l ->- Oalp .Oj-o 

.(Spin) t£yu& jljj.3 <3 Ojj~* 4jL Oj^Ol *Ojljisil 


.(JLw jfi (JlP y ~-^> I ! (Gloan) o^O*Ji (3) 

wP cjUw-O-I) <jj JJ i Aj^jSfl c!-L....o-j (^aJl (_$ _^Jl p-l ^5CJ.I o iwjljjOAjl 

VfrJlJU' (4jjjJl 

(Gravitational Force ^3U>1 5 y jLf ^ y^>\ :(Gravition) j yJ\ j p (4) 

. JL-^ 4^....?" Field) 

A-a^.^al' Sjiil Jl^f y ^>y>- jk+&\ i (WaveGavge) ^LjwaJl OjjjOl (5) 

. Z j' W oUjjjj iiowiJl a jiJJ JL« 4 ■»■....>■ Weak Force Field 
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Ju£ Jk jP c-LdJl Ifrplkl^L) oJ_£3 ciJJi ^^Jpj c-Laj O 

^ */2 4. 1 ' La^}^AJLo«j ^-vwsJ AjI C aJ-J^-L? 0 *X»oJS oL^Jl 

aJpLs J y£si -Apl_v2_lJi l$J ^t^ Jo ^iJl o^-dJl (jj3 aJp^j 

.IJl>- Au jj> oL>-^oJl clolS" ^ 

L^pUa^L ^^m-J ^ iiUaJl *Ub Jj c ^ju liU • 

! ! ?lJi>- iL^i? o ^jaJ oLp^JI jLi ^Jip *(JLll 


ol Ul^ i ^IjjjJi ^o p-UjJ ctJJjjj>- ^3 cLLjJ ol Oolj -AJiJ 

C-oLS” LaJjT AjI J QJLS> jSjj tO^l ^j£}j aJ O ySLy*> 

JUij^M l _ s Jp IgJjJi oJlS’ LJS tJJiil (JL- ^<JI) J^Lill oLwvj>- 

.j+^23 1 0 jjjJl (_£^ 4 (jlS" Lo-lfTj t j-s^23l Lfr*JflA> A^L^oJlj 


? c.« il ^fj_ 

& ** 

cJ^LjlII ^y>-yj I^LS " yj Ljw> Jla£ i ILL* <>zj jS $ LL j 

^li J3j .A jy jLl 0 <jLt* {j*' t *-- -’L j-L_a /?\j (<JL* j-Ll) 

aX^S" r %~^^^e-U y^f\J l . <*« ~-^ T ’ 1 Aj I ^ 1$ h. '> c-^-^J Lj 

^jP Oj>s-JIj ^»Dl l-bj -Oj I aL5” ^_<o 0 2000 ^Jl yj>- j_LI 

. I^uaL ^j*^s>T^Lij 4 aLS\J 1 2 lL c^L~wwj>- 


?liU • 


L oIp j-*** oJ^>- jJl LLSLlLI oj .^.Jp p— > -LLl 

<2*sS Jsj i Aj^-flJl LLJ Lj ^^Sj\-Z+~oy ^!L*JpL 3 ^-Ap ^A L y -^ > ^ 

A^J^S” Jwfll 4^J>- ijl^ .AjL^-v^JI oMpUiII JaJLs ^w<Jl 

A^3 f-LJp oJ^Lo Jjpl -AJP 

.IjJ aJ>j c— -J frLiSl JLJI ^y> \^ UJL» Ji 


237 



fjJaJl *lli cJ Ja • 

^ - P ^Lp y) ^y !3 ^ ^ _^A 

a-ildj o-tlS” j>j 4 ^ 4->-L>tj cools' IjlS” j-> jL5ol ol ^y> 

{Jp\ t Jj-> jJaJl ^ ^ w-*>Ij ^jJt ip j-*Jl lS^ ,/ ? : ' *• ^ ^ <^^3 

c^>tw?l wJM ^^Ipj * ojlSol oJl 5 

^3 <w^jL<>l ^JJI o^^djo ^->I-l>^ l^*J ^ 


^3 <U*jL>J J-A Li 4^1 ^»-J J-a illlA pJ jj • 

?tJjf 

4 ^>-p) oLj>kJ| -L^3 ^IjP OL ‘LlJl ^^j>- c? -4 

.^ijJ^jjj^oj ^^3 L&-L*j 4 4-oLlll pljj>-l ya 2,2 ^L-> 

Ijl ^53 j 4 4iL>td <j£jJ 4 Uj^iSCjl ^jLjlpI dLlSLL ^SI^Jl ^^3j 
.L^SCb^j ^xll l^-,.,. a i ^ jJLllj y-jAj 4 U j j o ^££"1 

. ll SiJjJl 4 4^^JgljJcoj j$!>A I .^aj ® 

4-^?j i}L& ^j3sJj .LL*_ll ^ ^-£33^ ^U-J? ^3 Lid i y>^j 

. Ls^J I (jLiJl IdA ^3 4_*lo_a 

.La.3 ^*A» pL“ jJl • 

J_^3 ^J_P *UJl (1)1 Nj, ^ * ^-s^Jl ‘LP j-v*j ^-L_i j-***-> ^J-Lol c5^i 

,cd^*j iiL-wwo ^jj^ LLd^l ^c-jo ^ dLl *ljj>-l ^j- 4 2,2 S-lL aU>tJl 

! ? 43 UJI dU U gl-; ^ • 


J ^jLp- OwLa 


. JaJLs dLi_p 4 dLL ^dLLd dLldLL 


.* j^aJl 


LjlS' La 4 . 1 a.. o 4J t O^j j^SvJVl (J ^ 1 * 1 ) . (Pion) d)^^~<wLj ( 6 ) 

(.f 1 ^ 4_d53l y> (jjj^L 0 dJ-Llj tOjjdvJNIj i.0jjj ^-Jl 

. .1 a..^ jJ.1 
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.1 jLa 650 gjUJI ® 

j-Lp ^Lp Lj 1j»> 4 dl ^^J>o d^JL<»Jl 1 -La .-Lj>- 

Llip L laJ L-AJ Li J ^uLs c id-ta ^J»p^ t ^15*1 ^1 5000 ^Jl ^ j>- ^^J-Ald 

^_w2-j Cww>tj 4«u_iLlJ! ^j- 4 * j->~ 2^2 ^L-i ®. j^ 3 - 1 ^la-oo 

. hil&^^La OlSLaN L 
! ^U5s^o 4iJJi Oj^i *— • 

. J jJaJl ^j/3 1a> Ij-v^s ^Jl ^Ljl-^VL 
. <U^Ip«J| A j y w j Jl 4 j jiaj ^J-A ® 

La IJlA 


? < Jy^24llU 4lUi dLil^aL • 

P* P* of. t> 

?lf! j!b *lo ^5 4j ^^a Ua P dL.-iJ (jl c_^»A 

.^*^11 IJU Ida^^a j^l ^J ^jl> |»JLp ^Lp LI .Iju^Ij I j^o • 

. L Ja>c-4 (jl ^j-a 

! ! "^S c ojjl • 

Lg-^ds oL® 4^5 j1jjl^\ £-si> j ^a L^a *Jl cdlS” lij 

L^^a-p £^>-LiLoJl L^-pLijjl <JL>- ^3 .Jj>-!^ jxj* dLJj 4 *^«*jJL> 

Oj-^-J ^-ij-**a ^ * ji-yfl-ll 4 -P ^Jlo 4-P^^j dLaLoi 
La^j j-^-> j*-> I^I^J . ^JLa ^ ^ A3 ^A dLJ[ LgJ ^L? 

dLaLS ^JL Oj-^J e-9 j-wa» 4 a- J^all <lp ^*> ( j«a 0,99 £-Lj db jJL 

14 Jajb IgJ 
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<uJl jLil jJ jSXj 1-La .4 Ja >«J j k « >1 • 

OL 4jjLgJl 3 jJl-Ul 6 J-A (J jj)Jj L)^Jl*J>*j ^ gjJl ^3^ ! 4 J jJLt 

LpjL-J J,..,^.i <ji ^1J <U-s^l jJLo 5 j ^ «/a 1 c 72 ^ L j> la •> >i-a 

cM ^JJl L«j 4 4p^-JI ciJJj -Up . g- j./a il 4P j~m 

. «ia^i ^JL5 t-.L,^a,> 4 ^-LLs >,a.J 72 

LJjL ^ip 4 J ^-v2J>cJJj cJ ^JaJl ^./gi A> j_A lj_A 

<p j^w <J Lialj'^l I <-ti->j ^X$ nJ| ^1p 4 <J^IaJJ V 1 ^^aJ_Ax]l 

.99999999999 j-lL 

US' La-Up U-Llp j^LkJI j*J JLdi ,}Ui 4 j I jy^ ^-U) ILa 0 

^3 JpL-ot Jj5j) ((J1 —m (J^L lJl J^P L» , >e-<-> 

.^jLumwJ^f 4-— — Jl <U jlfl.ll ■■U S ^lj^ ^ ,CQ 

^j>t_Jl ,> 1 SjL>t-JJ ^Jajo 4j>r--va.^j j-^-U i3L 

. ^3 ^ o.ll L->1 4 4jLp j^>wU) 

.U jA iJLjl jji • 

. 4 JIa 4 La 

^j^jI J^LJI oLm> jjl_> ^J— * IjIS'jj jL o ^SL JlaJ • 
L.-.^.:.4 jjjjJlj <jl j-L-j ^ La ^3 4_LjLa LS' 

. 4»L^J| 4^j Jp ^A ^xJI J 4 U-’lj ^JjJJ L-J j 3 ^Jill 

1 jL>- jl jj>cjl CUjj^-l jJl o J-wa J— 4 JI <j\£ -Lflj ,^l_A J_a| 4jl 

^jp ^P-U j-A 3 j-flJl oLa j-U/2«a 0| .j-aNl ILa (J 4^<J k >l5o Lkj2J>t^aj 

g-Ltfui^l a>\. .,/? aj oLSLoL ^5Lj 4oLj_Ju*Jl <J^LJ 

4 o3^-*JL>j -L^_j «tJp j^L*Jl p-J ^JJl J 4 0 J 

j— v-a j LiJ^ w j LS'j!^5Ll ^3 ui 4_j L» ^3jjo «l>-! j 
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I (l)Ls cLLL (_£^J2-Jl ^yt3-jl -/?-'>- <J_!.J_*_Jl 

LL^ ^_<»JI lLIoJI l)1__5 4 *ji->LS'^)l^SvJl 

<ujj .oli jj^jLJl o>LTjl ^.£2)1 jl5L>L (. vji->lj ^-wL*Jl 

» yj cJ Lj L<-1 L) I colp << 1] 

L—Jj_ <Lw-sjJL) j-A 4 A — Lp j-& La Ij-A 

,4^»i5sJl ^-*-a 

4->- jJ? ^Jj Jj oj- 5" jj>-T l^-w» i3Lla .^Ja 1L c • 

.JJLJp 

j»5* ^ jlaJ 4 . - Lo«— > . \ q p -L^ LLL& pL^I jijw^ o ■ * £ jl£J ® 

. jL^oJl oaApLJl {*> ^1 ^^a 

! kiJJ^ LI o~~L 


JJ-jI la a 7 ■*»! 4ja^cJ J j->- JjLwjJl j-~i La i3L_ft. ,b_«*> • 

y> ^iJblSLaL Jjb .^^.hljJuJl 

A lg_'>c-j Lg_>jJ 4_xi*^r_v2_l I LoLo_Jl vJL-> L*_ ww_>J I £-<_o_J>- (1)| ,^_*_> 

4-_jw? jJl ^JLJ>- s^j j_L» 1 (J^L»- bJca ^UaAi^ol 

<jp ^_x_v2_Sl ^JL j-Jw? Uw43 JjLa L*J[ tiJLL jl (J j-dJl 

•L^^J S P L ^’ 0^ 

.fcl |j&» • 

t- 

^>-j\j>- ^^J^LJca (jL>t^a j>^~ LoJJP dLj_ 

. cJLx-oJl iiL ^JpLLo ^-^-3 
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jJI 5^j| ^jJLo IJla # 

o*>LpLLJI JaLLl ijj>-j jLS\^| f j** p jJl ^ la SL 

j3 LL*j LAjl5vab IaSCaj .jL*_L 1 oJ-pLiU L*-J <J j_>«J ^$-9 

.J^jJ c5 t jUaiioN I <u^i j\jJio 

!?ISL |W • 

^xJl <Lo-ulj I j I JJLa d)l ojp- o J-J mLP ol ^-L- A->| 

^J_P p-Lj 4_jl^ « L^-..*>LwAj ^JL.q- 9 ^xJl LUl> l$j ^jLO^ L&j_<0*_9 jj 

0»*0L> J-Lo La ^_1_P Op- L>- ^ j-?- 4_1 jL^JI pLjSII jli 
L& jOa3jj ^iJl vLLL ^lll <Lo— Ll j! J5La *0 *^L->- N 

( J- V a_9l jl 1 jl£ 3 t Aj>t^>w3 ^_5LLLvj>“ o-> 15 blj .L^j |t-)Ljj 

.4jL?L>- jAj 

? 4JUa>| Jb^j ^JJl Laj # 


cJL- jj-^vJj .Lj^oJl o^lpj p-SL_Lp t p-JlJI tNji 

d)L c Lg_o>- Lgj^>c-o oU^ ^>e_> (_jL<*-> ^ A^c-O o— >15 
.LoL> p-LiNlj .il^^LA^! ^^1 -p 4jLo_> j j$sj LJjVl 

ja gSbJ ^ <ulj Lio ^ L ^J5 jlj ^x#u ® 

1 1- -i -A-& Loaji L^."Ja.>- q ^>. ; o j-L5 lj^-al 5 )L)-a jL £^_l> Ll-b 
4 _Ll5 Jo>5 c L/j.) 1 j^-a^l LJJ-j ( j_p L^>-^j o^-P'Nl ^5 ^Lp Cj^^J 
k— ^wvw-J LJ-b ^_i_P^ Li-b O^ L>-^*aJ>cJ 1 

^jA ^J5\J ooLol ^jo Jtu ^y> 4jjLLoJl 4 j>- j 0 -L 3 t ol?L>- Lfl5 

C/j? 

?i^jUJl> .L, <aA> liU 9 

oLJj-^-llj ^S1 ^woj>- oIjIj^j j*j aj oL AaJ 
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4 *I*A*5J“ ^^-P oAjwLP ^ftl| J) lg.1 

u l> i~*>- ^-Uj i ^>- ^ \ c ^ i 15 C-- 5 y« i i 

.^jLsxill ^>lxj Cy ~y^ O^ i^r 4 U^jL^j j^laz) aSjJI ^yi 


^^UaP ^5 ^l*La dUjj ^J-fc ® 

^J-P ^jbutJol_ 4 j ^ isu ^3 ^L^uL^u^l 0>Lo«w«Jl .^-*_> 

^3 jj>tj>Jl cJ-5Lj» ^jlIIj .o^Lj j_*_iJIj oLSjIjuJ! 

(J j-*—^ j^S' ^J-L^l tA^wJaJl ^3 LJl 5 JbJL>tJl 

oUj-Jjl ! 1 ^i\ t c-*3 jJl ali ^£jJlj .^jlIpLvsoj <uLJL^>tj 

• Lbl J^3 Lgj I j*J ^tAJl 

!?dU3 ^^Lp Sllia c^JapI Sta • 


4j ^J alll i p j-s^aJi ^JLkjol c C-*3jJl t*lij«w%Jl kw^jJUll 

. 4xJ j^w«j <j j£}\ jj o .jjblU j~*~jsj LwL*3 I^jLSIoL 

j£> ji*Xa ^3 tjLU^ ^1 p jl ® 

illife jl jl ciijJL>*JI *\jyJii\ j^JLp JJ U Loli ^Jillj ojliap 
? -iilJU I J~L Jj Aj^laJl ^3 4AualaJl oLuj.^Tjl 

. . . (J ^JjJ 1 ISvo t ^ i *—JJ ^ A^l3 Ll<w Ll^3 

?d-Jl ^jjl * • * o • ♦ • (Sjij* ^ ® 
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.dL Jcft jl *L~« • 

*Lxa Jl^*— « ljl_5 1 1 

L ! ?c-jl ^ UjL»»-l d^>" frJJI dJLi Ja • 

j>o ^s- ^uaLo Nj t j*j»cS j£j£ N kiiJ i}ji\ .lu^- 

iiLA jj-J ij t ^yip ^la^j N <cS\Jj t i_~a-Ul 1 -La ^ L^i •L> L ^ 
aJJLa ^Lo-^r-s^ ol^dj <U_Ji| Ulj ^3 «/3 ?XJ C-^l jl^_s^2_)l 

• Oj y j~> l->l L® iitaj IJla t ^->sJ 

.<uU? oUj J* jj-® c-jiJlij c-jli dJDi ^Lpj • 

.oLjj jj j-o ^ j-wo til U i lLU J 

.^51a \yz£j* tiaJ^ j^^ jl ‘ w * 3 ?4 l^i ® 


.^lUUI ^Jj 

oA^j JuLP 4-JLp lilj J L) jl JU 4j| ^JLpI ® 

IJlA 

.ititi JS ^ Oub*“lj 0 J^S CjL~n Jul ^ ^ jjtii J 
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j eJl^j y> • 

L$^° ^5^ j^~*a aJIj J S jS y ciLI jy^a3j 

.JJJJJ ^a5nj j-o ^i-W? • 

iJl^ljLwwJl iaJwaj d^<>3 Lo taj 4 ^Lww« k-iUuJ O • (w j u ^ <w 

Cl— >tJ ^T-- .,<? « «m >Jl^ljUwwJl ^J>«J>- d\ t £_$ 1 ^Jl ^3 .^IsL tS ^JjU>jJ 

, Cj IS" cii-c^v?U L^ULiJl kAUlSUoU o 

. ^-w>tp *(_£**» • 

. ^j>tj c -*" , Lj j-SLa UUaJo Ul 

? oli <jL^°^fU Jjb • 

4*Jl ( J-v^J Us ^j j e3 j-*Jl]l 3jl *XJl ^3 J^5vJj .Jw^UJU 

.4jUJ 

A**yL*£ JLftJ . ol . . . Jj\ ^^\j\ ^JL^O ® 

^Jl cJULl>^JI t j^JI <. pJ^JLl •> fr )l 

.^jjjJl |*>bJl p-J Jj^***^ 

4_LsL>- oL^>- 5 4 £jlj j_-J>"I -L*->“ J ^-A j-j ^0 
^Cj\ t, 4_)U^_Ji t ^3 O ^_*_] I -Xj 4 ^JwL^j La <• 

y^ <L*$ y^ LgJ oJ_a ^lll oLj>Jl J 4j ^j>tii ^wj>- ^^**3 4 Lw^ 

.^>wJl ^1 p j* 0 *^ jy/ti 4j| j ^ya.Tl • 

^ 0 < Uj>” ^a «XlP », i I.--- 13 1 vJ^JU>u ^La 

.^^1 I -La y& J^LmjI C....5* • 

k^LU>J>e_i L)l3 Lo-S"j) .a 3L^11| ^a_A L)| 

Aj cliJ^ J_*J ^JUj La 4»JLi-oJ t «to3L>«Jl ^ ^3 «^LLlAw< 1 AlpUaLwaU 
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! ? Laj • 

pi j>- (_£_Ll3 4 jL^ *,/fl >N ' 

^ j^J-*a U j 4 ^ J~ij^ U J~ij^ ^! -*]. ‘ jLfvaJNl 

* *■ * t- * t- 

(.{jLij-yS ^_Uw> ^ w ^=rr ww ^'j^J t Lw-w>i^wvvw5'jl ^-Uo 

f <* ** & 

0.i-A ^jkS" ^j_P ^>zlj^ . . . 1 J&Jbj ^ 1^ 

.43li? AjjjjJl Ob-Lo Ju^J I 

!?*u*x^t)l |*jl» 4 ^>" oLJUjJI lLLIj ^ J-aj ® 

^Jjlo t L^_*Jwv^ ^jlSI <lLJjjJI j_</?Ll*J1 pLlli^Ij c 

0 jS J-A l 4-w W _ J j CJ^-S^LJJ <j^ N| .A-sAjjJ|j 

.j* jlgy-gi (_£jLw jJ>“ t4>3 Jh./Z-g 4j JjJj>- 

?OJL>*j liLo • 

.lild-A ^_>tjj| • '■2i-o->t-i jSju ^j_A .iw-jl jJa «/? 1 ^j-*^2_>«_> 

^Jj^l^-iJl JjJl ^ ^3 •— — > ^>- Ji^j o j>- 

*\j>- ol>tjlj ^jjJl c5j^ 4 ^1S>J! jL^_>Nl Jj jj ^iJl 

.j jj>txU i! j\>^a ^ oIpL*-j*NI iai-s^ 

!?ISU ^ • 

£jL>cJl oL>tujLj J 2-k +Jz li (J jJ_> 4 JjJ->cJl pJL J LflJJ^P J 

-L*_il ^Jj ljL>- Oj-^o ^ ^! 4 ojL^_>I p->tdJi £-jLXj .oLpL*_J>^AJ 
^-j 4_>jl ‘LiLlaJl oJl_a j .oLj>“jwA_ll i ^-Lj> ojl i Jj>- 

p«>ejJl Jjjdj 4 ^dji wbA>tJi olji Jb-3 ^jA V^>[^^a\ 

La„a__*_j ojl ^_>ij! jJ>- U 4 oLjj oLjj-jj j-jj oLj j jj> j-o ^ 

.<1^^*; O j J .,^? ) ( ^^Li>ej'y L 

! ?Sjl ^>JI • 

AiU? 0^5 4 pLw*J>~ <l)L>tl3 ^3 ^^5” ^Ju <^*SLa i^LLIS' J 

<L_wsjJLi ,pL^j>sJ| J 4 ^>tJl pL^j>sJ| 
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olji ^_Lp j->*-^\ ^Uajl 4 ^»>sjJl ij^\ 

. f ^jJuu V^Juu o j^jkj *1 y>-\ 

.Ui ijlsu • 

f- 

OJ 4^'bu^/lj 4l>- J* l5^1 [*-* O' 4 

oUj^LSNl 4 jl ^ » ) J -) A IU 4 j-J jJlS\ 0 ^_^s_l L_ft> J_J_P 

C-^Uj ^j^-jJl 4-lS\_JLa 4 ^jJ2jkj yo I j-^5" *U-> ^3 o ^ScJ 

*)1 L&s-ljj 4jaJ_>t_4 J^UJ Lo O^P j-w“ o o j_A 01 .oljJo J* j-~^j 

Oj L. -. S' 1 ^ S' P t * I ! ij 3 1— -w ^_ ^ Lj ^ * 1' (J?^y * AI ■*"* J 

lj_>- LlJp J^^jJL^Jt . 4.JL^aJ 1 ^-jJl 

4j>“ j-fl Oj jj j-jJl y> Jo 1 4_J_p L^oj ^IpI Lg-l$liS" 

. 4j>b_> j^o aIjLa 

^Ixvso 1 ^oIjlL^?I jjp s Jgl jL^ojU l.g. : . OJUi j jiL-« Jjb • 

. ^1 Jj j*V I S^Sj 4P^3JLo 0^31 ^ J L»IlJ 4 > Ug 

or* ‘•£* i j- !i or9 --o*-; -J- «J-4J o^-Jj -J^r' 

ijjl wL^-'y 1 jJLSI O -4 oJ->“lj J-*o 4 ^*->t-> olj J-^-* jlo^_£_il o j-AL1s> 

.0 AJUi 

d <-L3 l ** — ^* ^3^ ^3 L j & . L — ® 

(Supernova) JpUJt t (( y c~~* 

! ^ jX L^ a 3 j*?* 

LaJJ 1 jsJx~*£> Lj^rO <liJi eJ j-X-1 Jj .|jbl 4^ 

. (_^ k >Li-P jlJwJl ^3 

.^L^>-'yi o jlaJ • 

W 4 j+JK+0 Jl ^»0>xjJl ^ j-Lww- 4 C— 3 jJl JJj- 4 . ^-jljjJj 4 Lwwn^>- 

IJlA ^j_> 3 OiLoJl ^JLwvO 4 j^J>~S I lJo>“ l _5 5 
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|j_A .^dJl ^>oJl gr\a,** j*-S1 yJlj o^L>Jl 4 

^*_>oJl ^V2j 4 Lfl-J^P JuSvOOj^ ^tJa-^vJL Lg-dlO-la-*/?! oL5 L<U^ 

. Ll*3 4 j>~j.s O 15 ^Jl J^all <Gjt ^>- jJj 4 Li»-L- ^JaJI 

.vJ-U^ -*j lj>La iJ^Oj OOj 1_J 

! ?jlfr./a.t^ll ybl • 

. k— 3 yS*SLa jL^/2jI J 4 «/2 ) I 

oJ_a ^ Lol 4^jj>tJI ^L ^3 IJLwo-p oIp jL^aj^/l o| 

^waJ c ^1 p jL^aj*bll O^Ssj 4^»jjjJl ^>oJl 4_ll>- ^1 t aJUJI 

^yO 0 jA oVl 0 jlS I I 4 .iil.} p| ^J>- ^J>«jj| |J_A O^OjIj 

4 *_3ljJi ^3 .^jUj fLI .,,/g > ^0_* ^Jlp dU^J 4 

> f. 

.^^UaJl (Sy*> ^ CO-S' Jiij 4 wlj~P ^L*l j*->tlJl I3 lA 

.1 y C*~AJ |0j0j>- ol >c3 ^»j>oJl IJlA cLU <S*\ J*iJ 

? U «* ) I oJl A y>l~*S jl j5vo»oJl ya J-Aj • 

^5-Lj 1 j 4 \jj*>- OjSLj ol ^->oJl Ij^A ^-Lp j-£3j . y*- 3 

Jl 

! S 4~*J£ dli^j • 

4-^S Ol ^j-SJl ^t->oJl ^wwjJlj jj-S\*o*oJl ^jA « IO-w«->- 

^-ws^ Ij 4 ^JlSCJI olo>~ 1 Ij>Ij (^^L*-xJl (j-° s^L^Jl yj* 

^ j-^l jl 4 p_>*->- ^ (1,4) *3^^ Ir* 


lj»_A^ 4 A^oJ I j_jl_3 I jS>*lJL^A L^_ > t_j j _0*— ijj L$qI ^•’*'1 **-0 0“'**^ ^ 


.4jLL/?I ^ j-wJ ^lU k_^o3 jjjJl (I) 4_JlO/2jl <L>|0j /^_P AIjIJ-u c_iJjL>tJ 

(Type I j^Jl (JpLfljl ^>oJl y* I ^joil® <uJ-p lO-Aj 
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oji Olj t (Type II) “II j_* t ^j_Jl j .Supernova) 

JpUJl I 0LJL1 UjI 

. (Type I Supernova) 


tibUj J^J t Lf^Jt ^ j^ * 

■tJJSf? J* 

( jja II ciw 2 Jl Oil) jJj C Ul jJ& 

. (Type II Supernova) ^ y^\ JSUJI 


. L ^ 20 3^~ -5 ^ 

! ! Ijl>- I jAJj j*S 4 jJj *^ 2 j • 

cLULa .1 j jJLo IJl& 

(*^ 

.U^aJ 4 jjL 180 ^)J ^£jJl u-jljl C.J^ • 


c- 3^-***3 (J^u ^jJ lUftj 4 ^gpx-la.^*) ^Lp *— ® ^ ^Jl cLLL^jU o\S j] 

U U -3 j*<*> 4 jI^AJL> 4 jjUxJu 

.LSI* gJaM* ^Lp JUJI US' ® 

Jlj>t_<iJl 3 j _3 4 J j _3 (JL>e-a ^jJj -UjL^J 

.6 o L-x.-o. l 1 


^ tf % 

^Uta US' *ilj tlJb*- j*j^~P i2U>o- jl UJUpj jJLj • 

!?dUU^I JUJI 4il tf»dl 


UUjj-« e-Us tLj jl_s xxe-j jJjLc-l 1 a : .-)Li (j—J 4.11 
t (JoJj lillpUal.U jj-J t i_f~iJJ U5 e-UUl ^Jl jiiJlj .^ys-jUJl 
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!?dUS Ul£ j • 


aJL*-^_« cijLpL*-jM la. s. “i Ul>-Ij t'LowwJl j_> jj Coi 

A^Jti^l 4 ^-P 4^j>tj l) j^j >4.1 I < X-I J 4 £- jl 4 Aj j~£Ij 

,A^^Lw«*)\Jl <LJ jlaJl d^lj>-^>Ji ^L*_wa| ^jpj ^ *1 ^$J>xJl d^>o 

•r # 

^ LJLkS' c->- Jj (Jocelyn Bell) J^o j-Jl^ j->- COILS' 

4 A-*^-L~w N CjUI*— > 1 ( J-P ll>tj jj y C-ol£"j . j^»-ljl 

.^Slj jjj iiy>- L* 

! ^ jjb Lo j • 

o\ j_Pj 4 ^^SOws^*!)^ ^>-j-oJl (J jlaJl A^lia C^jLJ*x5"I JJjJ 

y~A A_-^J_a^N CjUU-^I jl 4 t- y*Ja jl ,JjLa 4 j-I~a l g la A " L> 

<lJ jJa.ll C^L>-j_^_L] ii UaJl lLLL d-.la ,<?, « l! iwilijs ^y-P L*/? j_P 4 o 
1,34 •^-*->J ~ y) i. jL>*j2jI 4 Ay2jlj C^L>- j^ ( j-« A^^Lw«*)Aj| 

. . . IjSOfcs J 4 J^-I jb*-^ jL>xj3jI ~ A_oU 


L*£ 4jIJL»j ^ a h j SJUaJI o-LgJ IjJL 4 jLTj jJJi jJ-*j • 

4jlj t £_JajLj .Ijbl j_J«JL> N ( J_^sljjJl jl t jv-*-' 

JiSn ,_sJ-^J L$' ol (t-fi <ULplk^l; ^jA>^ llllA t _ r J 

j^Sj j»Jj . lj.:.'..j JiLlj 4jjtalj ojLaisj jlSj°\L> t j~S 

0*3 jJl ^ *jU3 ,i)lj3^l 43j j_*-« ‘OS'L*jLSj*o 

j^l . /3 J l g " « -o " ^-Lp t O-LL) ^J-jo ^~Lp 0^"*"*-^ 

.(Pulsars) j^jJI ^U-iNl 
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I-Xa • 

^3 Ulp 4 j <—3 jj*lj oj^l t LjL j-^-S* L>- 1 •. «/3 I cii-> jJ (jl 

jJLj SjjjJl oljjjJl 4jLS^^j Oj^Lj c^. -> tj oJL^_j iiL^wo ^Jl a- I j ^ 31 


— 4 P~ f _ ^ », /? ) L-v« £• <_«L> i_\J 

u j-s^LwiJ kJjAl>e_}L} *J^L«-o1 <lU tf ) O Loj-Lpj ..illiAj Lia 

(_£ ^jJ ol*-ol 4.1a. flj ^IjCjIj » — jLp JlIPj l 

c ^|S2*Io £^ 2m J ~ ** 3l l)1 ^A <LjL^-JI <i^.^aj>cJ'^ .IXwki 

4^15"^ 

^ w J l 6 J . y * /2j ) OLp Lw ^I jiLySa-O J-^-P 4_jl ^a ciUi ^J-A • 

^(Pulsars) 

r~ 

oLija- jw? l^JLx ^ ^Jl 43 mi olpbuii^M (JJlIj ^4 ^aS • 

^ijAUui 

4_)is0jU 4jij <. jl>t^ 3 oi*^ 1^1 

.p-Ls^aJi 4ja3 ^wU ^^ip iiiia 

4 j-^-aJI 0 j ■> ya 9 oIpL*-J»V1 j3Lv 2-« ^1 ( jp oj-^Ls^aJl 4-SlIaJl j j-J 

4 0 ^j-w-S" 4p 0 1 (^ 5 -lp Ol ^3 Jj>-lj ol >0 

. jJk+,0 ^*j>xj>- 13 Oj^j olj 

U^J (jJlJi jl <bl <J jaJI dUJb Ja • 

j4 ^*4 

^1p oLp JlaU- ^A 0 23 C^lpLscJj^l . p-*J 

olpU-Ji^l jJl^2j3 j»jJL LoJ-L* 3 4 j»jJ>ijJl) Lul 
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H\ 


j->o L^oJ I la.3.1 ' (jU 4 (1)1 jj jJL 

.(Bell) ^J»o <ulj I^Laj .4^2jLJI aj>- <-LU 


ij^-j ^jLe J-JjJI oM -£f\j • 

.j^aJI 0 y*S& oIpLa-JjVI j 2 Lyfl>o j£> L^jI 4 -o J y ^lll 

. 4-o j-fcl ^x° L& jz&J j^>-*Jl 0 j-wa5 oLpLa-J'NI j^Loia 

?JliJI ^ Jj> • 

. (X Ray’s) c^I 


(l)L$La^M_> AjI jJ J 


.jujl*- IJla • 


4 I ^_a! ^J flJl o^)_A 4ojjjj JU wLiJ 


4 4_jw— *-Jl 4_4»_>-1 jJI oLpL*_j:^I ^oLs-s 

j*S* oiJJ^ yS\}j 4 yS' A_^->*ijJl A^liaJl 0-4 j^>Jl d-J&L&J 


.b\ 


jj ^ L^jN J^SLo-a 


?<LJtaj-^Jl I 4-JfeUw ^ ^ ^J-A • 


t ya J_>J_*J| (J % ^Li>" ( j-a 4_^v--J^LLi-aj 4_5LAaJl ^jLj . la 1 L) 
( 7 “10 x7)j ( 7 “10x 4) ^ (1) o-j-J' J> ol S' lili JI^S/I 

c~>x-j il) j-SLu t ">LJlS J^Jal C-315 lilj t <l_*j jj* j J_^j 3 t jZ-a 

i Jl ji oLc-L*-^! o ojLS t .1 

1^1^ L 4»Jw^o A^-4>! (j 4 j^L. ( 10) ^Jl^>- 4 -^?“ l^|_J 

.Ulc- 4 jt«il I4JIP J^liu t tilta ^ j+as I jl ( 10) LgJ jis i)\S 

?^Uk-L J^ju i*-i'ill eJjk oi Ja -I ® 

j-pL^j iSj^ ^ *■ *5^5” * ' ^ 

0 jPxjU. aSUsj 


jl <LoJ>j 


"JJ- 5 j' 


iil J.I : (Wave Length) J j-b (1) 


>S ' g ■ h 
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AA>*j J • 

Ifl A3 L*/ 3 t ^-xJLvv,^>Jl ^->Al aJ-o-P ^3 A->A>t_; Lo-S" 

t L5 t <Adl ^*Jl ^^j>dl <oLJJ ^jJaJl £^I^a>I 

O-) 1 j ,jL^/2j1 aJ-<*-*J ^Aa >o aL^aII c ^ lb >aj ^ jj i_5^ri y^ 

4^j^l_>eJl jj£j_3 C^L^wO cLU^J ^1 A*aJ \^a AjJ-oJl jj 

.^Jj ^ ySh 

.LJU- <up oly JLi ccS* jZ* Ail .jJUJl • 

^ ^_A La^ 

! ^ 4iP LaJj ^Ji*j .La I p i*AI j^jla ® 

^-Ss-A^b-Oj CjT^i ®^J-*-^L^9 t ^LwwvJl lA-k ^-3 JplA ^_jjIj ^»^_jw\J 

jl Ca> c w^La^-A-cJI j^>~\j\ ^3 OLs^ tj^L^j^l 

La ALP J J^_SLJj t Aj ^-^jL>dl 3J_P ^jj3JL>- OJJ j.-,h ,t ^A> Lwsa^“ ^ ! 

o-L& apL^.-/ 3 Aj>-1 apLI^jcuU _^_> ^_1 t 1 wLj^ L*_^_ l I A^l^^-wvwo 

u ^- >- *cLA»LSLll ^ aLcIj a&I^a c^Ia£>L*-oJI 

. f'LsAflJl ^3 A_j aLajJ j^s>vJii 3 ^_>- jj ^al> 

Aj ^J! J j -C* J ' ^jjLsAa ^pAt CoLS* Ail .(j^Jl C* jS J3 Ail # 

. (Vela Projects) iA>- 

cALS JjwLwJ! SJJ L)l JwJL>cJl o j-^Jgl ^1 j_pI a^j j .J^l 
aJLaJI A3 UaJl Ol^ LaLp A*_Jj I oAsnJl aJJL C*I_jL>cj 1 j^/ ^si_>tj 
jl Cj ^-Ul AL)A>*J! jjLLva ^Jl L)|j Aj jA!| ^JjLjjJi ^jA ^vwJ J (. 1 A>- 

Ji jAp ^jl jJo Ia>- 1 j~^23> Lis j ^AlA oljlAJ^I jJUu 

.JpUj 

?sJlA UIp 4*Jtil jb>taj| jJU iU jA Uj • 
oLS ->■ 1 1999 ^L*Jl ( J !jJI frL>- -iSj-^-t -^’■^ V 


254 



0 y* oL>c_jIj 4P ^ ^ j L j<LvIj lIL j>*-> 4_pQaJLwoL} 

tf- * t- 

1 j^sJj t fljjjLiJU l_-JLS Lg.Jp 4j j^oj> ULJ?I Ij^J 

L^jLi I y^S' lLU^ ^Jp j} w *1 j*oJ>- i *^L > “LjjJ ^- > * J ** Lg-) ^ 

J yZ*- L&> y<*S-QJ>-\ y L ^S I 4j_ v '2_*_ < »j I Cl~>lS^ .ljj>- 0 _L^_» O-jlS 

.OjjsJ! ^jA ibl^Jl A~o«$\jl oJjk ^jjLa <UjL5" 

! oJa y\jj3A yjb ^S y ® 

<Lr J>*j j\ dJJ J-^aiSn 

.uu jisT is ul u • 

(4jLjJl ^ aJLoJ>-^/I o jJl!l yJL> 0 ^a]| lIJIj 

.ol^Jl 

^j/2 * > o jJ o j-aJI dJJu ^ 1 7 U-Jj (j- i ^ i *bf IJL& • 

.. . Jj-j oUl jda^g*bf I 

. Lo ^jjj tolijVl ^3 LA p oIpLjcJ^I ^ i2JA .MS' 

^LgJUJ&La La (J y}& # 

-LJj I l g «S3j^ t 4»Jw^vJ! A^Jj^l cJ jL>cj3jL A^^ySi Lgjl |fS^sAA; 

,^SI y}\ ^3 y ,^-^Jp ^XJLj ^LwmJI 3jl V ^A LSI .j^JlSo L^Jw« ojJ 

Oj-So LaJJp jv-S^J^L>* ,j^2? 3 1 ^3 (J yj J-So pJL>l 

^.Solj^iaj j-^>Lp ^jA JS” ,*-$LJp lg.U>- t LgJ>- I 

I* tf* 

Ll*^ I y-&- ^ I ^ip o*.>xJ ^SnjL-s^ ^3 ^&yy *• ^-SJ lia .•>■ 

fcj*-fcJ-g->- c5 -s^il JJb ^P j J— Ij>tl3l JLloj J^ 5 

oL>t3^ . y>^A O^L) ^JajJl L5 

j>t-AS . j A-u2-wJ> 4 jj_s^Lp tlJL^»“l <uj_s^L*JI ^J^- 4 t 

jljj ( J-^-Aj jl t Aia^vwJwJl ^SLwJl oXoL>Jl ojl (J-^ 2 - 1 
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JjLvw<J1j jlxJVi 1 wLj^o o ^3 Ul>~J 4 o-ilp t \ j£a ^yL 

. <U^a>j Lxil 

IbL^J li ^ *yyfl I. 1 cX A C-3 y*m*t . ® 

.*UUJ1 IJLa ^Jlp cillAdl y J t .J^jJllI 

•l SJJj^ ^J - 5 jj 
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sLfl) 


Ja tfrlsill IJLa di j^Lil • 

!JJ J-*' 4 -'-; * a -^ IJ^ <j^J ' 

. L»_^-«^JU ajjLa^JI 

.dUi ^sy pLj-^i • 


( Vj*p ojL*p ^a o> ! (1) I |t_Sc»a -L>J^Ji ^jJa-t 

% oL->- t ^jJ>-\ SjL*jj >( j^p j£- Nj <JjJ» 

. jLxjI 


. 4jjL.».<J| ijJjJl ^yA idJJu • 

. o-L J.P dlta ^*aj 

?liU JJu • 

ojlA jl <_£ i*-* — ;►- iiUa 0-*jj cJjIa- lj! .IJL* <_)Ua 

idLjj'jUl <Jlx^«Jl5 jl>- ^1 J j^pjJI ^ jJbc j oLL-?Jl 

^yA isliaJl jL JLpLjLj ( O' Li L-~-->*J 1 Osi_A (_^0 

£cSLlj ^jS (J V— J>>w ^ LLi.5 JJL>Uj ^ jJL (jl JJlJlPj . 

olw*> ^ 0^jA>«» V J 
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Lbpl ji LjI -a t Ijl«j JJLUj jjjl <• aljyl jJj^i i lij • 

,\j&*\j 

Ul Jj Jij> ^jS\ ^Js- Lij?- ^ jSk Jl .J^-i 

* f, 0 

oUoa hij^S Lali* j\ tSijjJl Jia L >- yju> 
a. laS'. )l q Lo.. ^»j«JI ^ jj' aA ^JUI U 0 

trr'J 

c«>lj_> . o L j _ l I ^3 L^jIjli jJUjj jl 

jvJ 'uL^j'^l IfXjj jl {jA jJl ( _ y lpj l 4 jJjJI i^jJtll jv-J-sj oVjl?«-o 
oUiajj oljLilj ik~J>Lj ijwoJLp iii o_j^a-I JJsi tlajLil 


?<LSloj»ai)l ob-LJ)ll sJLa yAJU | _y k la 0 

y CjIJj ^Jl y _^Jl 4 j jl L-3LJL j sl o ^13 Jut)j JjLS 

.4jj£ jljjjJl ■^y^p $XS- ^Jija jljji 

l jy ll 4a j bill oJlgJ j jl t_J>u 4j| J jij jja ^y\Sj 0 

.S-oJ^I j SalpJ 

. jJJi oli JuSlJl> 


jli t l«..jgj)) : jjjj-JI 4jli f j& j->«al lit .<Ua£«J ^Jalil 0 

. iJU>) 1)1 jji jj-b Jb^« tijzJI j& 

*^yA t ^L)^/ 1 j_JJ_^-^l IJlA ilt L> lij 4 jIj 

J* J*-j 

ia^iD jL^aL; jl J jju C— il lij -ijjt-j jj yb 'zhf 0 

?<LaSl9ail 4j^Jaj y-^ej 


4j jii) SJ-j-jJI 4^jjJaJI l_g_) I j-Lo Jj t Jails iJli J 

«X3_J .j^-wxtaL^a ^-jlaj^gJl ^ jj^ .4-wO^o^Jl 4-ail>«Jl 

. jji*^l ,_y9 ^jJj j^ *laj^gJl j*JLf’ oljLoalil j»Japl Ijl>-Ij jl 
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•eH 

4 jj\aa JLAP ULl&aL Jjb • 

t oj->- j o-Lp a.ww.^^Ll*-^ j ^£-S l ^ <jLiJ llLwft 

(J*^L>- ^\JsJ I U*5" La jjj Jaj jt-j <Lwo_^LJl 4 ^j^L>^JI 4_>^laj 

4_*^U^*^L£-)I L$_j <Lr >x - i J i ^ Lr° 

.u ^+j? ^1 jJlj I y£~*j> *^/1>«j» jl t 

: jjjj-Jl lllJJ kiL«*jCj cHJj oJls C~)Ij .(^1 j-isJl) e-\~Juii\ 

*VL*»-» klJ-L»i_i Ojj^J)/l O^j t 4-woLLjijjJ^5\J^/l « j ) L o J > j D 
oU^>l > iy JJuj JUwJI iJli o)j t U-UpU*.* 

4 • *1 *j g ^ ^ jJ-Jl ^j_p OJ_>^jJl Jw-L- LjIj • ®(js 

j&u N (Quantum Electrodynamics) U>5^l U>Loj^S3l 
t UtaU c-jL^^v^- oLt ^ilh U? . cil.l.zS' 

oUa (2^° J-^UJI 4-Jlo_p o|^ ^UJl ^-a^ t(JU^ j^o oUmm> 

.3 jjill oJLa J-Lu oU**^*Jl 

? 3 oJlA |»fri) <ui^>fc<j!j 4^. ..<jl AJUj kll ^A <UUj Jjb • 

4jL^j>- oLs t LoLjU^p- ^ j->*-> Uj_l*_s t 4 jlJI IJla 

|j— A ^J. +/3 A SI (J ^Jjjl I 

^ I 4^oUvJl t^La^ • 

4_> j-U jjjJaJo j»IJ ( jjL^L-Xj| (jLi t4_L»U^a Oy^3_3 t <LtUwO 


l j-o-U (Relativistic Quantum Field Theory) JLat S-jjJaJ (1) 

i^UL-l Jl ^u-s<a.:.U (Electro Magnetic Force) 

. (Special Relativity) 
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a J»_L L$ L«J-lpj 1. 1915 ^L*Jl ^3 a*j3L>JI 

.^«%Lww >3 ISCol^ 

4j ^ iaj j*p j ~*d\ ll*— /^>5 vj pj L^a_> I bJi ^JJu cul • 

!fp53l \£JlsL i*L 

<. ^bJ-P' ^l3il 4>vJlp (JjL>- JLflJ ^C^J>W? I JuA 

JJLaJI <-Jl&\j .jJ^\ IJL* ^ IjJLti ^ $ «„d j jj-lll iJli ^IJL^al 

.Jl>*^ .JL ^>tj jJ J-^- ol ^Jt <. y-T J-ls 

^■wL^vJl Oj_^ . p_£LoJa_x^« ol jfi c I J-ii 

jL>t-4 ^j-P ^oClU ^ A^? Js> b\S | +Ss~o 

iiL%wo^ll c-olj! ^xJI J qs*£ Joj>- olS'j t ^-SCJl a*_L ^o^L>eJl 

.*LI <ix-J > jj ^ojaJl 

A-ji L>- ^Jl a-w^jJLj <loJ\JS jJL*J f'L.-JjSlI c—iLS" taj • 

. (Quantum Gravity) 

(jl jj*>j t J->-l j iJUwA oLS* ^j-SUj .a_wU c-oLS" 

J^Ul C^U>»^vJ>“ aJL^o <—+£* *. 9 y*» ^L>*jJl LgJ v^^lSL Aj ^JaJl 

I4J j A-LiS" ^L> oJ^& ojjj t (<jLfc» 

,(p>w? ^j>p) ^Lj ^j-^y 5 ^jj- 5 

•^l »i • 

2JLla tjl jLjjSM j-iij j £ la i La«xj*-*_s c jJ O— j! oSM^ 

dJ-ta jlS’ JJts 1 -IILla o oi ^>cj t aJjtS" 


ijUJl i.. . ....•..] I _j (Quantum Mechanics) ^»_SU' LSLJLSL-* ^Ljw ijjJaJ (2) 
.U-j-JlS Jj j> Jj- cj^L>U-*J j-«. a'J ji jiLJ.1 j^j 1 (General Relativity) 

i, J p Jlio (String Theory) jl; jNl i Jil j 
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Ji lili ^9 jS\ Jj>-! i Lo_i j ijJlo 

! liUj • 

'Vj t 43 j 2L*J| obs^ixJl JjC ijjiaJl dJl 4 jU ic-l^al /jScJ 

j-j 4_j lj.‘.. 1 1 slLL s ZJ L -L> J_i_9 t l ■ ^ * 1 J . ^*_£- l ^ .*i L_4_ tj f 

|J dJJi j^s kCU! J ^s- ^ulf- U \Xt>j i(Tachyon) (3) jj^SUl 

^1p cJ (JjJu 

V<Lj j& jjg j>-\ ol*— « ^y> ® 

lijfcj c <Laj jSlI ^ ^i-pli jj-So <jj la « Si oJlA .tl~*j>- 

4j ^J aJl <jl 1*^ ® 

Uij t4jLWli>~ <U^JiJl oijfc jl LoU ! ^j^ol 3l)i j} 

L^v<w^ lLLL kAJ^aj ^lil <1)1 

Ij-fcj .4 j^j 4^p! iljyl JL^S'LJLjj (3^* ® 

!jw>3 

yo oU? ^3-*-* 3* 3 3JJ3> d— ?! .jI3^- 

. 3Llj cLLIp^ c dl..* 

^1 ji Jbu iiL-fc oj-^j ( j^o-J <— Ijjb • 

!?ol>l ^ ^II ?>l 
^Jip LjIaI^j tl olS* li! 

! ^UJUju • 


.ji j£" •* '‘J ' > _--P b y^S' *_> L^J 


(3) 
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J^jJl jl£»Lj C j^Jl J-C- ( _ j aLo <U jJj>- ^ frLo ^ 

jl j jJ ^ ol jA J ol jA Jj>- jljj jJl jl t <0 t _ylp 

jl *■ ^1 al^^I I ^^Ip LowLaj LoL^j o aa ^J_<>jJI ap^_4>_>»^ 

oj_A 4_P 4-0->s- 0 CjLjLsIjj ^2-*_> 4_>2_3>-jJl l L*_jp 4 L^_)L^o^j 

.oUU.il 


. AfrAoJl I Aft A-jt j Ji ^jl ^jJpI • 

I ^-UU 4 LJLp Ai->-^-« j-^ i ti-Lil_) .l)NI_2 

4 Jj>-\j A*j j_a ol^J ^ j—*» Lo jl .AJaajA^- ^ jJp ji»- JjL-uS/1 

(j£ jji\jJi\ Aj*-JI 4 L^j&jl^I .(1)Iaa-> .lIIaa ^jI^J! j 4 <J j-U 1 1 

^o 4jli Alta (3 jU J 4 <Uj jj All ^-loJ I A>- j*Jk+j!> J-&J 4^JAA<»Jl 

(^A^ 4— A ■.-‘A 4(JlAoJl ^Jb^»s*i ^J-*3 4 Ojljl ^ (1)1 Jw<>JL>e-<>J I 

^ l] jlsi ^jp L ytS“l Aij ol jJ jl ^5j>^Jl 4 D ^ J^jJl ^»Aaj 

j_^P A_*_jl oLpxjLj 0 j-wv^ ^-3 ‘^->iAj LoJAP ALS^ J 4 (j£ j_>- 1 OjJ_3 

^L*->1l 4-j_P ijf 1 U.) Lo-j A>-^_> ^aJI Ja^jJl j)-A JslaJI 1-La ^ .^j 

9*" 

j~3All A*JI jU 4 *\.,/} a\\ ^ i ai>- ^lAOal ^Ip O jiaj Lo li|j .4Jt>liJl 
IaJ j .o jAJl I ol ^aJI 

^Ip j-' 0 U-A 

4Jli Alii j .IJjI ^poJl i]li ^JLp ^Jl iJLgj ^il pJ • 

^-Ul 4^ilj?^(l A*Jl jjj 4l^> ^L«jI iJliA jIj^V I Aj^iaj l«-Jj 

.ywaJl Aaj jA i jl^Jl 

» A^A^cjlj . Lmw^ > 


!?£u- • 
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! ^ j I vLlii ^Lj y • 


.Ijlftj L)jjJi£-J *Z*J1 

,}Ui IaLi j» jJLj • 

c ■» t ■ a jj-b JL*^fl c—»l£ .b >- 

iSLjb cJtf <• J>- ^j.L-Oj ^-LL*.* I j-»- ■ -a-J 

.l2»-M ISUj • 

•USM ^ AjL ^ iajl cLLL (1)1 1jJj>-J J-it] 

.(Supersymmetry) (4 ) JjIaJI lx» c~w*J U lij 

ji^LJ! j^jlj jAj v jJ *,1 ^ipo jJ^Uj • 

(5) 0 o^- 0 ^ <l)>^d t JjjLLlI 

^Uaj aJIb t ^JpLtJl ^IpLjJI 1~Lj 3 AjjJalli ^Ugj L»-\J^P 

^iJlj Lg_i*^\Jl JjJ-*JI d)lj .A-djLaJl jljj^li AjjJa_> L$-*-Lp 

jjLo Loj .4 j jiajJl dDu ^yJJL>o ^_SUl Jj jJaj 

l Aj jJajJl ^iUL .^-Lp C.<J a .^A <L*j1j 

C jJ ^Jl Aj ^ ia.L> O^Lp j! C JSUJl Aj jJij (1)1 IAj ^ 

(J^^j Aj jifij 4 A-JLJl^ oJ^^o Aj jiflJ ^Jj (1)1 


o jiJi ^L-l ^y ci-^' (Gauge Symmetry) ^Lill jiiLJt : jSLill jJal^ill (4) 
j jjJl ^y o-ljj y'-M f UaJ <J f-ul ^►Loll' (Strong Force) i± jiil 

. (Quarks) cA£;l ^£JJ 

^LuaJ (Spin) *S j>~ jjjJJ ^ 4a— j»* i o ^-° ^y (5) 

•AyOj^j SjU 'W-— j>- y&j 
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j gla~ o J l& olj iillaJd Oa- ^^* 03 ! JOpj i aJjIhOo (_ 5 jJsJI 

La I y ^yJlj 1 iilkJI Jj Jo- X~e- killij t ioLoaj <k lx>«^o 

. 0^1 

?« jVl Ul j ji\D _; <LOu <^jJ1 U • 
ol t jJJLdl Oj^-ll <y aO->15 

tl) LS" 003 j ] I ( y c J->- -X*jl ^)j iJlp A3llaj 0 y 015 O 

0 03 jj LoJULPj ^3 J-jLa jJuLo illOA 

.^liLol |j_a j £-* 

? >Ld I | ^- JL> JJa ilbkl • 

^ jUjL 200 J5w O-Jl 

.180 o^^*J tJjjL 200 yjj ® 

(_5y-'ii/l aJ5Ll«J 1 ols oJjj<JLj oJjJI oo5 LoJlj 1 o 

oLi tjU» J5 j»L5jl ^j-Lp Jj-ol»JI ^^a bo $ -? -lj ( _ 5 oJl 

IJLa 5 1 5 ^.5 .*.11 o|o 1 l.x>- y& JjLoJ! ^ 1 p 

.ci>u»>l J* JiLoJl 

jOJ oJuJoJI jlsCiVl jj» -Jli y^JL '•** • 

J& iS~JL£ iPj i2JuL«a cJkJUu lij ^a- a-jj 5 l^jLLu .j# 

oJuOa- (J viJUUI O j j 4 a- j 2JJ jt> i i2li>-b 

a-a*JI Lo> ji la a 3 jLlaoj ^1 IJLaj .4« ; .,lall y> ^la.:! 

. 1&ap y5l iSjjlaj o^SlI jlaJL dll o5Jj 

l-0»- la . a 3 <2lJ jv-1 j->jJI 4_» ^Jsu oil c<_£l j-^1 aajI jl 

* * + * 

3^ I jJ Ijjii L j L*\ L L5^i J^* ^ 1 Ju-L>- 

C^I-0-v.ma^tJI 0^3 t. . . (J jj 
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Lo -XJjJ A-^-s/? li>- J5 tOXL^o-J 4 l^£-l 

0OLi»- ( j*a <L^S J_S" - s^ p— > L*~LLP OJ-taj 4 ^JL^Jo 0L5 

. JoA3 O^L> oU-««> 




IJU • 


<Cw« ji JUk->Jl O-Ui ^JjL* X**Z*~j ^y>uj 

jiaJu jl ^SU-Jl ^ tjj^L^J^/l 4 JUl« ^JsLwsJ 


L*juo { j&\J>%]\ OL^j-Jl c-T^ X&^5 0 j y£jy\ 

iL^>Li>»jl ^Jjl jl ^Lp-1 jj ( J5w *X^-I L>jj t<JlSw>l j-oui 

uLLjJ La jclp * . . j*-3 J>1 *\y>r\ J>\ (Ja^'i Lwj J 


lO-A L)|_J .O^^^Ojl 4 4_iiJjL>X_« .wvww>- 


.La ^a! jiaj 4*^JaJl j^jci 


* p p 

i j-* oLijJp /j-4 ^JLp L^? j-o jJI d JUa i ljl • 


■j^ y 


.U! Ja-43 4 




?<L«Ip <J j ~aa Aj^JaiJI 


.ojLJ! p-LjVIj V.. »■«.«*» ) ... 4 1 L) l«^i»A . L«-«^*^“ 


.U llyrj • 

lJuo j-Z+S- -L>-l j\ 0 jZZS' -> y>- j 4_4jl_ijJ| jlj J ^ I 4_j jJaj ^PjJLwvJ 

-L>-'b/l ^jj> <ul /^_o j! <.LLl. P LiaJL-*) lo 015 ii! 4s-LLta . J aJLs 

I 4^L*_tl 4_*_>j 1 lLL jJ ^JLj 4 0 4_*_^_oJ ijLlA |j_*j jJLs* 

.OJu jiLJ jXj 
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li cJjd c jjjiaj jA L«jJ IJLa jt .^PipS f 9 

?d <LjJaJl tJLA i yji ^JtP >_....«< 

l jp <u£Jj IjJL ^iLJl .U«~>- 

■ L^j*^.. pa . ~ 

Jj-pUJlj • 

jJLd Ld cJpLiJl Ajj]aj ^A 4jj]a*\\ (jl dJUaJ 

Jjjli dL>jd oli t Idp ^J-p • dLjJ y~Jl jJ ^_. , l ! 1 dUi 

(_y* -AS ^jtSLaJl t-15" ^dJl e-^ljjt ^jj> _Ls«-l j c jJiLuJl 

.li ys^> oJlA dtUld 

1° ^jJI j il jl _^LJl i jj ^ i^JLmJI c j^jJLp c _ja!I cjt 9 

.duu 


.jiJl y ^dl d d -J u^ dUi ^3 Lkj Oj j>-^)I\j 

ip oLjj JL5 ijJLj L< ^ipj tjUj^ll Ajjiai jU t lil 9 

jl Iaa |pj ||J / |Jlj oIamm^I 

?3d»lp. ^ jbj^l 


d->J OjLdVLj ^1...^.^ ! . d***p- 

• Jaii ^$ilddl ^ ^jiU 


.^jd>t^sda _^l C I Jp- pj>t>tJl ^IjLfc (jl J^^<i-dl SjA 

? lid 9 

4jl9 t J^- JLrjI ^1 ^*J>c>tJl aAjLa O d ^.w ' d I (j Lo-Cp . d > 
*jj>- 1-i-A .IfllJp-V arsis' iilis la a* ...~ dJLjl ( j^\_o_«Jl 
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Sj_aL2l* pi £j< \ 1 lLLL*j>- ^jJl k^-ww^J' 

Ol -j-o-3 1 -£jJJo-Ij C— ^ ciLI jJ iS~*~ 

!?>-• 

^Lp ^yL u (jl »_■ >tJ 4_*_*Ja_)l o| lLLaj-Ls^ 5 JjLo 

<iy* ‘*-*^■1 Lo-a Jo-1 jL*^o- iJlLA olS” tali t LgjiL^u 

^ * p 

i ^» -«■■>,«. ,><Jl Lo-Loj I jJlSI Oj-SsJ A * , „ la ll 0^9 4 ^ajLvfloJl 

*j£Jj COJ^VI ^^ajL^ao- aJ U^Jl oU tJli^Jl j 

*>\-o»Jwo ol-i di-ta ^^Jlpj .<LoL>i^o jJlSI iaJLs 

4 I jJ .J*oJo*_a c_io-l ^5 J*>L>ijNl oJpl5 ^A ojj&j .Ojj^JVl 

cdlij y^j ol^a ^ a*JjL-JI^ AjjJw*J 1 oltajl j^Jl y CJjli 

olS’jl^SCJl eJ-£3 a_«jjoJI aJjLoJI oLS’j! j£i\ 

.‘wAO-'^l olSjl j£i\ lLLL) ^ ,Jo«Jjj <UL>t^O JzS\ ^A 4o_>jVl 

aJJLDI oUywJ; «Jl ftJLA J-S' ttiLli tlSj I-LSLa • 

! o j^i 

o j_A JJwP .A-4 j 1_4J| CJ Lo.-w>.v->cJ I y* ^jLo-'bM ^Jl *<& .; (ji 
.^iljjj ^wJl aJIS iiiJjj 4 J ^Jos-Jl aJiO- 

j ***# y-*^ y j^Ji l)} taJ ao p JI c»y4^ ^j-A • 

! V A0t*0fc>0 ^A Ajsjtfiil 4j jiaj (jt 

^-A ^JpljjJI ,J»}L$jJl (1M j^ylp ** ^■*-' u ^ 5 . Jpta%ww*> 1 J«A 

, JUao- 

?i Sn>- jU jl ^isu, Ja • 

. juS'LJL 
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dJJS U-S'^ iijlj^ilj oJl • 

^iJJl^lj ^a «c-Ai^>fc4 ^ jj j-Lj U cJjLo tiLiU 

?JUS JLp jJWI 

^Li j-3j . L^-LjLo— ) * ^JaJl j L >- > - [S j-t 

o j j-s^2_j <jl jJVl ^-**-*0 _y. 

1 j-A O} .A^jLIO ^! (_£ jJ>“! 0 *>\jL»J JL>- jj ^oLw**^! pL>J-^3 

o>L<>w— — J^Lo aJ— o-p uj-p l ^ ^~jl> ^-a pU^— aJI oi Cj ^ * i,/ ^~ } ^J-* i*-^— ^ i 
^-w***>eJl (_£ ^O-a L5 ip LaUt^ol O-jJLa t Axilla 

.1j2-wo-P (. A»—Jb.U aJl-<>^>- AjJjj °-^- fl5 <1)L> Jj-Mjl 

i p|^*Jl ^Lp c. jU^>j ^ jjJlj Jjoj l)1 

jjv* ^a LLlSCll <L*Ja3 <jl ^o ^Jl ^Jlpj toLk-^w^Jl ^JuS" 

.ljj>- Aj ^_^a OaSUl Sjj-msiJI l)I N[ t (^<s>lj^>Jl ^axj ^3 
^/a* > ^3 A & jAa ^a IajI^JI • 
aaI*JI a^-oJI 4j ^J flj jLjLp'yi ^oo «i^“ .wLta 
JL>t>>j ^jLoJI jjl^xJl ^LlJLl>I_ oLs t JLl<JI J™** ^^J-p j 
oi -L> ^_> o-i I j <j 4_oL)j--fiJl oL— oLww^ll o-jLS'j t a-oL>cJI 

O^'Lj'Uw Aj ( j| ji c ‘OwL-^Nl oLo jjlil l)[ • Aj ^J ajJl i^LUo ,v»jJ 

A^Lw^l AoL}^3 0^/1 J->- {y* iJL-A ^ ~J .pi j-^'Vi i^ l g ./giLj t jJjJl 
l)^-s^jL*J L)i .O.i~L>*_<kJl 0 j-A cLL*Jw&J 

^J-P A-Os <l)i .iij-L) ^_^Ji ^.iLojJl cii-Lj (J ^_-3 A^ji,i o j 

.AoLj^3 ^lp AJ—fl j L)i (^5^ 

?^JJlo ^A Uj dJb liU pj • 


.J 


»IV! 
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&L2lJ 

.^1 jii I Igjl Lj>- jfi • 

.^1 j-aU i>-L>- ja illia (j-J . . . *AaI . . . 

J • 

.ol£, J5 ,_jj tiJL* t La 

^pU *— fl * hi Cj ^ ® 

.dU I^SLi 

.f-UJUl I-Xa f-l ^ 1^ ju> Ljyjj jl y^ll ^Ip • 

!?ISU ,iUU ol J Ja 

^jJLp ^ ^ . . . *^A ^ J_A lj_aJl j! UJU* .L *- • 

.Jp-lj o jl> jj£~m f-UJUl ULa jl» JjLiJI ^ p jlS" 4(3^J 9 ^n 

c.^m. 1 .cLLlj o Ju p ci-L'y 

! ? cJlil • 

.JuS'lzJL .j*ju 
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1?*^! IIa Uj • 

J5 - cJjp C-Jl U lilj .frL-i , ill ^IjuJI jA jii\ l j £. )j • 

Jljjf }lj * L p*‘ C-Jl dUi fj^Pj -dbjJ ioJ^P 

•^O 

Jd (_gJLL*i t <uj?li>- kiL l»_*is > ji t £-jIj di a \a '.a 

.frLd^l 

! jjjJl ^A L» . . . C-jl liLo cdl .lij • 

4-x> ]g " * *> 1 1 — I <lJL>- 4 A l a ,«■ a l]ljwA (jL) . Lw*— >■ 

L° ■ ■ ■ • '— jLij-jj-iJlj t oLijjjdvJ^/l j oljJJl (j-^j 1 5iljL*_<kJl 

• LI ^A \^*.>- 


■ ■ ■ a&J • 

o-L& J5 lLLl1Ij| ~l*-j ^jLjo l>s uli 4 LowLp o*— J Ul ^^-po 

^Jl *LoJl 0 jr" Oli O^i J-g-3 4 0-LiL*_dJ 4_J-P 4_^J> *L-iS/l 

4 ^i-LL) jL>^j £-3 j-4lj oLpUjJ 5 J- P ^~ a L-1j*J Aj>r.lg.,«.*> 

.iau^Jj jJ-*j *l*Jl ^y> aJ-Jjj o j*-*-/? ol ^la3j 


•••r • 

. iilS ^Lpj ‘LJ'Vl o-La ^v° ^ 1 lLLAp 

4jL>L-mJ! ^ LLo jr ^Jl I -La ® 

•t!^ 1 

J^jjl *4^ lju Jjli dlU.} ^i-P^ t L— d>- 

l^l^Jl £lyl Ja 
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ill ^><J ® 

.dUi J*il d^-jl 

ojL*Jl . *H"» la. i jfi jjs UjI IJLk f c Jl1p ^a U .if? dll o| ,k±U 1 

yf- Ju*^j 'j*-*0J jJj L/* L* jl j*-l*j l “~^J ^^dl 

jJLjL^P jL kiaj_>-^ ij *jLjJL>«JI o J-A ( j^o JjjI^ .4-A^-o^Jl 

.L> -b- ^1 kj^tJ 

! ?S jL»Jl jib U • 

. L^j bihll /^Ic- k_ow> 

.ojLaJI dUbr ^y> La c«£jj 1 jJcp! . . . aT • 

.o ^>-Vl j^^» jl ^Lol o j^jl oJjb Lgls 

. ®^i ^i .miH * ejL^ii ® 

‘4^ <_yLl LJUs k ^SJom *i/ ‘b-.lall -^y® LgJl 

t j-a aljJol k LgJb S’Vl <-Jj>Jl J^-jl (_yLl 4 ,_y~>Li ^IjJl ^ 
<L*^j^Jl (J^LL-oJl ^Jj k LI ^dl^ k ojljl Jb-ta o j . » .,;? ll 4 tf la ‘. *» 1 i 

^iS^I <-^>dl ,_^Llj ol _j^»«-aJl ^>Lol ^^Ll .^jjxLI <UkiljJl 

.4o» ..la.ll ji 

Jjl .4*JC ajL-oJI kll L-J ^ala ^JUu <laj ^JLp IJI • 

.4a ^SL OjI jLwdl*a^/l 

• L® 

• (jlJj-iJI j*-ap) |>- «a« JI ^IjJl kiLLl ^«J ® 

. . . oljJdJ ^dl JiL J5"j oltyjyll J5" 4j>-1 jL c.»i La ISli j 

! ?ol~*iJL ^ialj k_u ^ y kid JlZm» ISLaJ k C...U L»^ k ^Jl 

jl k ^il jJI .oL-*^- ^ya. ^' . a JL JjLxXj la 
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Ulj .iiLe- (_j-* Lf-; j£-a! ( _ j JI 


! -j <u^L>- Lo_«-wv^>- 


! ^oLw%<> £*j ^flJl • 

* * f. f* p f* 

(JlLo ^5 L +S LjLoJj L^jLiiL ^jjl {j* Lilj 

C~3 jJ ol j-la3j cjl>oj tOlpLai ! *L»Jl ^rla .* 

0 >L*~ww*_>- o^Ipj oL»~™>- OJjvI ^Jls <. ^w 2 J 

^3 c 4_>-l j^a-ij ,l*jb L$j 

^J-jb.«-o«Jl ^iS"! lS^^t ^ .til Lo Ul d^>- i o*i_A 

j ,o _^nJI ojIj| 

^3 j^ - * LqJL **£>£ iib ® 

ti<JJxa »Uaa1 | ^3 Jjl?L*J| ojlgi C ^ y 

.*1 ipjU 

o j-> j_>- j-^p wI_-_*jl^j i_p L— i?. ) \j jLj'y i oj_A (ji 

^U^15 !jj>- <u>Jap L^iS3 j c 4 JL 5 I 4 JI ^L>«j>-!>U <UvjJLi 

. ^gjl^ajaJ' LaJ-s^j |*Jo 0 j*jx~*<0 

^Ijl^I cLLlS^L, SI c JLSC-iJ illiA 0^1 ol ,>^*t • 

! ?4iUaJI «-LaJ Is ^>- iiJJi M j-o oL~> 


frULj j JbeuJl J ILo-JIiLLo ^ 


• Jl>t4 v±US jl Ml • 

.4j^s>- JL>s^o iiJJi C)l 

> li^jbL&a 4.*. 0^0^- I 3 j*" ciJiilP«LI • 


?4iiyi 


.4jl*»w<»jl D*Ajfc J^J ^ .L^jli iiJJi 3 *^^ ( 3^1 
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. dJDS • 

^-^aLLJI oLa (1)1 .(1) ^-L)l I^ILpI (_£.L Oj 

.AjL^j*)\J| J\ olp j (, (jLo^Jl ^Ji L* ^-^>3 *L j ^A 


^a OIL (j^i t ^ ll OlsLSJ (J^>\->- o-*-Lp L*5_^ 

UxJ jA 15-0 iib-A OJi JjlLJLj .p-£Jl 15L15L ^J \ taluL *Jb\j>- 
L> oJuS'lj Li>»-« 6 ^ 015 jL . lf~.lL 4 -wo^JL 

jtS* f-Lj.JwS/1 l)1j c 0l«*» ll^ ^ j JLLl ^*lp ^Ip iSj^ 2 * 0 ^JjLvwwoJI Oil > 01 

. 4Ja.1l JLa 

?pIaU 1 iili ^ *\p? U ol ^ Ja • 

.OJj*HjL« 0 Jl jl> \ <1^S L J tJllA C-j5 JlaJ 

.LLuJI *[ ^-j { j^ij .1 cj 5 ^JaJL • 

* 

^Ll cjL<>5J! OIL ^Jj>-1 ^a iilJaJl 0} 

. ^JLJ I ^wLp^ oJlLI 

.ODL Ulj tj^-l • 

1*5 ^L_> LUaJl 01 J^JiJl OJLu>Ual*L ^%L 4Jli c Oita ^JLp_9 

^3 ^j-*3 ^ la.«. vJ L UjL Ju J jjLLo_> 1^1 ^A 

L^5Jj t yL> L-JH ^ JLL ^1 olijNl ^ CU3j 

U5 c ^iijJI ^3 .Iaj_*j <Ji>J ^3 j.L* s i } 1 j^p j^-*-^-> 01 ^a 

j^LJl /» ap j OIL! 015 LJ5 I j*~*x23 4j^wL>- ^JJl c^3^Ji 015 

.^Japl 43IIOI L*5 ^ 

jl ^ IgJl "il iiUaJL L# ^-ip ^JLp jf5>Jj * 
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. y> j*& ^ Jit® 


mu • 

cjjb (j| ,’ijjfi‘y>- ^5"^/ 1 <UaiJl <Zj J lA 3 l-i-A dJJlta ^3 cLlta 

V o*X^_3 c A_*_*JaJl ^3 A-w^L^l ^ « P 
Jlt^JI J1 j*~* Oj&j ol ^U^Jl ^jA j\ 43j *-L*>>^/b illJLfr>» 
ciijwA^ ^3 _^° ^JlP <l)j^ t A^_*JxJl 6 JwA 4SJL*» (^bJi 

Lo-S') o_j j«-^>x-j L$J jj>- j%-^Jl J jJ j-Jl ^j^wJ j 

A^JJl ^ Ajj-fc^>- ^ 

(Beta Li.* > J^>*Jl J £>• j**£ i a>I ^LS* ISL^J ISI • 
c^J ajI ^Jl Uoip tJLiipl US' liltjfc JLaJ ? Decay) 
.^j y ^jJl |%J ASUaJl ^Lp J?U>Jl J**** 

o^-X?xj aJu^UI o c^j ulS” LJS aJJ cJl3 ^i>1j ^S"Ju 
i)\S Lo-LS aJU .j^l aSUxIL j^JLJI j»p- 015 LJ^ c j, saj! 

.J^i aSLIxJIj ^jJLjlII ^Jlp <1)L£ L*JL5 t J j_U I aJua>LL!I © jJLaJI 0-3 j 
O jj I JlA 3 o ^5\Jj i AiUaJl f-lJL ^3 (3 jJ>- <1 aIJj>-| 

c ljj>- ^ jb jA L$jI j>~\> O _y> j-aj ^Jl >wAjL>o]I 43 yu*«j ^ jjl 0 - 3 ^Jl 
.4j^I>*^jj aIp jAha o 0^ AiUaJl jU IJJ 


>«Jl ^jA « i Ol_L>-| OJUISCaL AJli 4 ,.,Lpj i ISI IoSLa 9 

j&j AiliaJl aIL 3 j3>*J OJli c J* ■A'l 03 J JLiu l^Osjj La yi-Ul 

.^yvai 03 jJ iaii 


OjUjjO-SLII OjJ_> 00 -I 
U\j ,CJ jJI J ^ o^JbCL« p-'l^JiIj 4 o^LsA^ 


jU aj 
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p-xjlo jA 

.LwA iJ^>-jl 

p^Ji* JS jli c Ll» ji' 4 la 1 L^o j <uj dJL> JlSJ • 

^j^-J Ajli ^j-^-jj-U-^Jl 4 JIS La Jjil jJLj .vdU» j-A 

. Ig^jjl ^ jl^I ^LtaJu^U 


•G b ‘cM 

^^Ip Ua^ L *UajJI ^j*s*j2j L./i-tl Li! jJLj # 

* fr ^ ^ 

jj l^ijlj 1 yj l>- yj ^.ii^a*.i>.ll C~S jJl jJi jl <■ e-Ljli'iM jA*j J^Js 

dL-Uj - j ^ 2 s>ia CJI J^i i. 4 _Ap j Sa^ia* oLa^JI «Jla 

Sj^Jaj .Lj> 5 pL» 

.LaJ-s^ c — 1 t.'jS ij^j iy c—J y& 




li! • 


^Jl>S 43 j-*-* c. 1 U " .. 1 . yb >-a. jT j • 

y*s~~j» jji c~ 9 _^Jl jli JLi'ldljj .i jJa^ »■! .i»a t J_^>ij jLSLo^L. 

•p^J 


. jJlii j *~Ji ~ j jJU Ja . iL>-j • 

4_*JL) 5^ . .^3 $ LljliLv«wO ‘t_Jl_«_iJl dJub jj - 

"' * 

^f^is jl (J—*’ 1 -' Cj..,<39 olsjl 1 <J jjbco jyaall 


'Ij-i ^ Li j 


1 51 y ^LJj 


j*-«“ y~ * -'-! - 


iisJu L. 
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(Planck Jj ^ 'I illi 6j .ciLJl 

J aJL>- • yyo^> 10 ^Jly- ^JLj 4 Length) 

^ s- 

4 j .L-f*5 Aa^-I? j^u oLojJlj ^L^aJl i ^ >m l $■««■>• lJJUa j 

4 0 jJ^\^>J 4^Jj>- jO^_> yL/2jdl cjli 4^yLJL)l Ij-A OLP 4j^j 

0 y*d\ (1)1 • O^LJI ^JwP COL>OOL} oJ-iJ_a 4_> J-^O 0^L« j j.^j 

Lwl_S"^ 4 ^J~sA?lyOJ0 *•— ^-l-P (_£0“^ a "'^ J 

jjw2j ^LLSCaL ,y"L/?d«* yy-Aj J5" J-s^J 

!?Lil3i 


.Jjb-t ^1 • 

•lsV 1 ^ csy 1 .^ O 

?(±US oJjfeLLa viU O j>- Jjb • 

{ j^ 2j ya^Jl ol .^iJ-)L*_d y JsuLd ^]Ioa j^JaJl lO^ _AOp^ 

pL^iJl oli t^Jl ISLjL$L<J yJl oU^JI Ijla y» ^-pjJl j aJI 

(1)1^ .4A jj (_j^ O-OS" U5 4 (1)1 .i J ]sj> Lk-A^ 4 oIaJL (jLojJl^ 

CoLs^LwaJl o wLa ^ ^_Lp t *-^-^- >x -i l)Ij I yaju-Jl 

. 4j (j y~/2£ j> ^r-fa2> lJJ „(JL) 

IJLa 4^L>fcjVl jy ji\j iJ-P iMo_A ^ lil • 

9 

Jl jsS' jL>o^ll J jU*j 4_alOjLoJl 4pL>tOJi ^yyill! yAj (1)1 
yS'^l yixSsj |» ^-oJa.*^ 4 4jUL>eJl jy li>ej 4 jL^>1*J1 



<* — oL>»^-jLJI <&} i_$-i-JI JylaJI y*j t y-'> ^I^>- ; i»iJj*^L) tjyl? (1) 

(String) y yll y«jJl J ykJl y*j t«JUL» jlSL*jJI ?* ; ^ (Quantum Flactuadon) 

. (String Theory) jhjS/l ij_^aj ^ 
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I>-Lp ^J-P ^J-P 'w4jL>«j ^ J L>«-»J 

C-oLs^l A^J jJJl ^-5\j j-'?'-' 0 ’( m f~^ 2 ~ a ^ 1 — Av2j ^o ^£Sl ^ JLa ^1-P Aj 

0^1 |^-1jIj t^^Lw->cJl j_jjJI ^_Lp C- -j j-s^ j ^-9 ^ j-oJl 

^ fr fr 

^ U JSO li>- ^1 p ^^Lp ^jul Jla 4_)*L^ ^^Lp jj^>wo 

^J>e_Jl JJ ^J| j j-oLj^uaJl wL^*-J C^Nl^>tJl l j r * aJL>- ^>23 i j j^\Jl 
4 > s « , la" ]1 JjLwJL ^LoJlaNI ^1 oliJNlj ol5"jlj50l ^j-p 

J-A j*l -J-v2_9l A^J^j-g-S" ^ ^ * /g ~ > J-^JT 

j->«-^Jl j-»-p aj*_^» 4 ^Jl jL>tJl cLLLj ^p ^jiij_>- 

. ^J. -,^3 & I A-jL) 1^°° s^»nA> JbJLlJl (j| ^Ia jjr 

jlS' lil ^1 2ia>J jocIj ij* ^ • 

cJi JJLl . -oj J y>- JljLs Jl>-Ij iJb^i t jl50>)/L 

^o«>- Jj-*-* f'J&t CJl t ^1 jaU dbljL^i (JS?J *— 

lw<*w WW.^tj l ^oj>- ^L*jLj ^ jj\ ’. C-— Ls JuLl . \a « +/a ]L) i2)J3 

. A^oliiJl 

!^o*iA cJl^mJlj 4^3^A*^*ill ® 


^xJl Cj I I <Lw«lia_> j 3 i j3 j^Sj\ C^S" J-fiJ 

4 4-L y& oL^ Lw^vj ^JL>^u J 4 O L»---vv ta >tj I oJufc .0 j-JcLoO IaJlaLIj 

L^J 1 ^ I L’< a wwwJ > c-J I oj >^LlJ! /^«j 1 ^-9 j^r-i 'V *- .... 1 1 0t-i«A 

oJlA 4 aJl*jl!| CJ lx>w^-J>xJ 1 ^pJu 0wL>-lj OjyJj ^jJlP LfJ^lj 

.A^jIjJI ojjiJlj 4^Jj^>xlJl f-Uj jl AiUaJ! f-lfij (J jJ>cJ 

oU-^jj- 4i->lJU>-( cULlpI k : miL 4JLi 4iUi J^S*j 4lil IjiiLft • 

C ^9 jJ c aJLa 3 

■la ^.9 Ljl O-^J 4 •^- w0 ^i aJjL>^ t 


277 



L^ (j! . iiL jJb LL*S (2j*Apxj la (1)}® • Jls j-Ua^J o j^vjSj 

**iLL) olj t oUj-jj-iJlj <J.iL— » o L <>-^> \x^\ j 

c->L jj jaJI 0wL* J^Lj oi L^-^> Ls^2i» I ^jl> jj jaJI 

. o jJLU ^M-jS ^Jl j-La^J| ^|5wo 

.ojbu-d o ^IS ciL-il • 

CjLo-^wJ>- C Ifl-.-^? lb cil-L ^JJL (jl Nj tl j^-Ju 

.Aa1*3 cjLo-«-w«^“ ^a (JL- ^^Jl) 

i yl\ (4-JUi^Jl) L^oL jJ LII oJla { yfi> J*L*Jl J *lij lJL^-A • 

?L^Ja>-^o LiLS^oU Jjh t Lfrlyg 

ojAaJl ^ LiioJi ^J-^-*-*j ^ip ^ 

Lj-Upj . A^UajJl oLw^Jl ^j-a jjjJL 4 _Jl^3 cjL»^w wvj>- t _ 5 ip 

4-s^jUajJl C^L<>-^j>cJl ^J»p j-oL <uJjotJl l)j-^L t ijJJ J 

. I g b > ./? i^_LljLSs» Li J*>Lv. ^0 
. JlUJt J**** ® 

LaJJwPj t4_l_La'yi JL^-I j- A i _j! la S T .J <jj . Ll-*«_>- 

<u>-j_<kJl Jl ji*S\ OU t u j-flj LjjJojjjj Lj Jb J j>- ! 

l^-Jj jLJlj ^_* */s ll <l*JL o j-w*-s^ LpUo ^Jl Jj_>t_iJ * j *,/j U 

♦ ^*-o ^Jl J 

U j-LL 4jjJ ^SJ-aLuo ^S'j^S ii jr-*-* Jl L-JLp tISj • 

,<LLlJ? flJ LA Jjjl ^LL jl jJl 

.dLL yS> ^3*-^! +./2 *J (1)1 j^O~oJl t +Jl*J 

?. liU • 
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( 2 ) . 


(j-lia a 11 Jl Jllc- iiLkJl l j.e- LI 

. (Absolute Zero) 

.i) yrJ\ La • 

L^jL>-L>u l*J cLL t p_L*J L_Sj t ijj 

^11j*>\jLLo (_^JL « (_jJLp c^jIj Ji O-L U5 j oJuca jaLILo 

. j»^J| ISLlSLo 4j jiaJ l.,<atl jl oJLa oJuCaJI 

.LlgJ*>Ul iiUaJl j*A.il (^1 iSjjlalJl oJLa e- yj> • L~>- 

i jJLj IJLa * 

I^Ui <L LaJLo jJJi j-Lj 'i/I j^j 

fdUJtf ) j*-J I i^w9 j^p IJLa 9 

ijjJaJl hJ-aS/I ijjiiJl ^ i i]La i ^>- ja IJLa 

<bl ^^yA t Lgj La ja>L-*jC*aI ^^1 (JJj-I .Lj-A I jaaLs^-L 

iJlli (_yLc- j .AiLkJl ^ oli‘^LL'i/1 ^Li .kas 4 j^>J JL ^ 

.J J*A jjb 1*AaAJ <Lolt]l <t.Q.*.fl 3 l Jk o j Is 

l^iJLjj'il ^ j*-a_JI (_$Lp • 

o'i/l—tA-l iSbjk .Jjj>«Jlj I -La 

libwA (J- Ua-^J I <j| <• *> .(_£ j**~\ 

.<LjLgjV L1 a3 ^ ^>-1 u-jL-^Vj -£Jj .^iLiJl 

?IJb1 LjjL«>- j*J ^Ja • 


.^jAlS^ ^jaL-Saj jAv? jl t 4 j 237 iA^j: ojl j»-aI (2) 

. (Absolute Zero) jJJai.1 J a..>jll ja ojI yU i>-_p aj Iaj SjI i>-jjJ ja j 
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!?dUiS' ( j— jl .*1 <ol ^Lp ciUli Jb^L« 9 

a ^ 

Uijj-JLt u-jjlj>xjJl <_£ J_>-j (j -* 0 ^ g - ^ p-J JuaJ c JL*jJ j 

.Li bujij 

sJbb Jjjyagoll d-il JtA 9 

.V JLSlJL 


?aj dib u j 9 

fr 

. (Casimir Effect) ^P-Xj 

V • 

y >*■> ( _yL p tlrcdj^j-^ ((jc-^A 3 ) ilrc~ >w ’ <1)1 L y=’ 

j! C->LL>*_Jj U-fjjJ (jLuJaJl l)I*A-A . Lo^ +Js *-> ( j-« i*_^j j-3 

^j-J>3 Lo .^ ** ^*+***b L$ l«3J .iuL j Ci->L>-^o 
j-wwjLS” <_£ jJL> aJ ^j-vwJ iJjfc ^j_SUj c^Jl^LLiJI t— oL>*jJI yo 

. (Casimir Force) 

Ijbl iSllA <L-ob|*Jl ^iaJl ^^aJuj 4 aJLpj • 

jJLs^aJl J-Lp AiUaJl jIjI ^aj>tjSJL) C— o-i ciCl l)NIj .LaL^-J 

C'J 4 ^J_1s2-oJ| J A «,a 11 4j>-j2 (1)L» dijL^^oL) 

A*-y£>l yj) J aIi^vu A^j^L>- <_£j 3 Lgj jJl 

•Os 2 ^ 1 

?dl)i ^Li Jj> 9 

5JL?-I jJL«JI aJlLoVI y> |j^>-lj liJJi JL*_> j .dUi ( j^Ls jv-j -tii 

• jikJl yup . Jl i>-ji -Up AslkJl Jl A~~Jl> S/bfci) ^iS'V Ij 
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1^3 ObLft (jt ^0 wlS'll^ o*j! ® 

!?<£^-l j* \~AA 

^Ul ^ ^ill L^jI ^Lp l£ U-LU ^jjjlj cLLL^oIj ,^j • n «/?,*» a 

JJwP <iliaJl l)1 <JL«JL>tl\ ^j_^Jj .0“L*«oJl OljjJl ^_*_> 

.5 jiJi lJUU 4 jL*3*aJ| ^la»u (j-Ua^Jl jA^Q - ll 

J_^«Jl tJais Ji*I ^jJ\ < _ J Ji ojLi^l JjIp tdJJi ^y> j*-i-jJl (_5^-j 
4 j>-j^ J_LP 4_SliaJl jl t j_>-l ojLoo • ‘JJ , LJi> J j A-oJl ^^J-P 4^3Jl 

C ^ — JpL^s j ^SD l Jl>t<Jl ^3 oj^j ^-ojjLS ^UU ^3 (jlia^Jl jA+0 - II 
. 4iUaJl dJJu L^-s 3 Li I «oJl j UoJl j-w^>o 0-o-i U j 

^ fL ^ ^ 

^ j) o J JL ij-o ^p«j . UL>- JLiL*-o oJ olJU <j*i(l • 

.Olw>j 4iUaj » j i»a ^LfrJlj 

Lo c-ibJl JLJui ^yLJ. ^3 COS' -LaJ .ojj.,^ 11 *J_>- I JlA 

•CS^ O* L#» 

^Jr** 4 djL t#** 4 J* * 

L«Uj t f 4 -^* ^ L *" J L-o^j j_^_5"l Ul j c o>jl!j jlaJ c ,i3U j lSLUU 

.OjI L5 

dUb ill ^ fl a . oljLi LaJLLPj JaJLi ( _ # ijL dl jip'ill Jjl • 

j^- 4^1 jU 0>jJU>_3 U>OjJJLa UjjJO CwXtl .Jaj^Jl -Olw<i Q« >1 

.IjlI j^UaJl ^3 j_LJ UkS* frLJj'Vl j 

! C*«J v_ iLS" jl t ,_^-Jl>- ij&J . Jjb-1 • 
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15 l* <jl5" 

.Lj^aJ ^JIaJI j^p jIaj Lo 11a • 

•J^' jUi^i j vLiaiL.1 

^.'..i.j |tJ .JJl^Jl jl^utJ^II a^**iSf1 <— '.S^.ll j £ i jlSJ • 

. IJla gift 4 >^ ^a)I 

( j»ojJl jjj* ^ > j 1 p (_r^ 1 ajIjlJI j-a j^^Jl jL>«jijVI jL£ 

l j «.<v>- .^j~^jt}\j j t aJl^ ^1 iiLlaJl 

Jli t-UaiJl jls tplj-Jl ( _ y !Lp <L«jftl t-HJj L _ r jjj 

.<La j*}\ JIL ^3 1 A ^ .1. 1-wT ■ xl 

^ jUuiil Ji« JlLgJl jUiij’ill jl j^vajl tila^J ^ia^i • 

.*JasiA 111 Ja .UUj ^JJxo j-jls *Loi 

1JJ t^»JL*Jl J-~>«-j t. ■ » -iig'l (> j^o 4jJ OjjU J-JL2> ^ 

.P-L^LS Vj J.jSsj j»J JjLgJl 4jl t Jlo jJ| 

.^JL*Jl jlS jl>oljVl iil.3 t iJllA pJ 

.aS'Ij^J v M c-^Jj I 1 a 0 

.JSI 4 JI jl>^Vt llli Jlp jltl villi J^l ^ 

?ISLJ • 


pj l 4£SlAj A>ij j>> J jJLll pLJjVl Oj15 . 

Lkil^ olSj 1 4^*l*Jl j ./? > ^1p t Oj^v-ll 

«* «* c. 

jp^j ^Ipj Hlwv»u^ LalaJ to^kJolj US 
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oL obdjjJaJl (Edwin Hubble) JjLa Ja-N 

c->l I c-oLS" LiS - <. ajlJL>sJ 1 ^.3 .apbcJ cj! jj>x_L I c^li L^ Jl 

OJ:> j****+aj taXs^ »^*S'l l^»^ ' ap j— ■*■ i LS* LIS' bA_Aj! 

.o ^ ljN <u*a? 

* fr 

.au ^>-»a ^o iaa c~a • 

^ jjbJl ( jj» ( j_JLLi p| jLJL Jj .,<-3 1 1 j c JL>-I j o jiaJ b jJb p-cojl 

.0 jJUl ^lp 43 jA"* (3^^° Ao~L*_oJl 

liLj • 

a a j-*** t ^j_aLi o^Jlii ^a^i oNi 

^Jb abb aL%uij o*sM ^Jda ^s>-Vi ^p o-a*j aj jjl A^ias j-w^j 

OjJiJl ^la3 jjj# oJbLj ^^ip ^a»jJl>J| dbpUal^b jlj 4 jk^aW 
L-Ls" Aji Jaj>Ju a ^ ^ j-aLi ^Ja.3 Apj-wu Laj c«a dbl 
oVl j . . . ^51 l$il jL cblS Li5 dbp Jl*_> 1 ^ jJLll ( Lai oblS 

03 (. ( jj>xju a 1 a 3 a ^Ip 4^3 OjJLJi jj .,^?7 aJbiiLb 

* la aS* (JLj ll ^ jibi ^a3 aS* j>- 

JiJ li£* • 

^a ^Ja-9 b)b® l Oj-Sbll a^_a^jJUj . 

L>o ^LaJl jA LL o jJUl ^ia— - bij to! j_>«_oJl 

. JSl^Jl jLtAj^/l -XCa L^iS" l-^J b I Jj CjIS (3^^ ^ A ^lp 


(Big jb*uaiVl o jLp 0^1 y * -Lu 


a • 


• Bang) 


dbal 3 ) 4 p-H ^3 JjL^JI jLxjjj^I j j-sAj ^^>->31 ,L~*j>- 
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C O I j-A j J-S^J jjj t -li> J t ^jS 

-AjS^a . ^J»P li-LoJ.^s ^^j2»o C £-<-*>LjlJl ^vw<2J ^ll^tJlJl 

(1)L> JuL^Jl ^£L> J <L«J ^^JlxJL (j j-J aJLw^wO 0-^->- J J 

..IJLla j»>-I^ (jL<>jj>-l J oji3 ^JL ^ (JI^Lo o 

IJla Uj • 


£-*** jJl . 4JoC aJL>- j\ L • <l)L*-s^J liU-A Oj-^-J Jl 

t j^tS-K^ji o^Lo«i_] iJLLfc ^ C5^ I 

^ j-4-^ w«y« dJwL^O JwLj £_,**> ^_> t £-**> ^JL> ^ l*XAj 

•y^ 1 y 


x jP ja ioliJl iJL>JI Ji«juJI ^liJl Ul • 

dLL' S' 0 j_o1J_«Ll j . 0 jJLS ^Jl JJLl .tAL 

c I I J-£j la a IS* Jj LgJ 1 j L?tj 2 j ^ 1 oj Lp Lj 111 I 4 J L>eJ 1 

.y/l ^Ul tr -Ml cJ 

<-L*ajsJl j ytJzi 4jli5^Jl <ui Uj LLLJ i__aiJI jlS" JUL) • 

.ciLli J j>- ^^b*- j*-\ <JlL» frUapL j^/l cJl C-»ij .< i.L>«.oJl 

’-L> w L»Jl t\*ji a 11 e-ljj cdL ^Jl L^JajJl La JL»*I jL ^J J_a 

^^Lcidjl jJL Lr**^ t ^^L-dLiN LaLJI 4 j jJL • ^ ^ 

c_JLill 4a»- jJa (_$j-!l JLU-ll (_jSj .LojJlpx.* frl .,<a a 11 ojL«Jl il)^ 

4_>c_la^» (l)^Jl_Jl la • ^ ^_1_P L 4 A ; 1_4^_L_P lLLjLs C 1 

^ ^-Li oLJI jli C ^jLyjoj 4_j j l a ) t ljw^4>- ,L)3^J_>wa 

t kill i ( _yl- c 'j t L ajI L^jlSCaLj tAj*>\jL!l 4 .il .a all jLxj^ll j 

yjJ' 
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uxa I -La • 

t LL>-I ^ o ^ — lJ L ^>-1 1 .Lp ot ^ W ^ *c-3 I 

. ^v *wj j ^5* , ^ 3 LI Lj ^ L thjj 1 - • * I > LiJ . b| 9 

<* f. «. <* 

.1 ^>“L^ L _ 5 pwa L*->-i>Jl jL> -LLL lS .L~ j>- 

LU Ja .L \ j k~*+A c ~ «J Ul • 

^-Ju ^1 p LgJLJg |L c 1915 j^LJI ^5 aj^LL-o ^LlL JJsJ 

.Oj^l 

Js j h « * ) j ..>, \ ./all ILa J ^3 i^Jj-LLJ jLS" jlL) .5jJl«-« • 

*U_oL>*Jl 4_> ^iaj C 4^a !_*_)! 4_<— vjJl 4_> ^ la « ) I ^jLwLjI ^ JL3 JLjjJ)) ! 4 J j^3 

• i}** 0 * cJl>- ^Jl 4-L> I 

I Jla 

j **+*£L^ 1 ^ ^.i^ L wU ^^Jl C l ^ «««fl t «u / k.j| ^J^aJI Ja ® 

(J >>— * SI 4_^LL* jl t § ^^JLp <l^Lajl) 1 Jg ^jl*m 

! 4 X 4 L 1 L (j^^il ^1 p jlSCo^L <u jia *« .11 o-La t 

* O’ 

Ob 4-3 -L>J (Jj-fiJl ^j-£b>-> C *L— vJl ^Jj 4 j>-LLJ| ^jA *!JJLjI 

( ja Ujj>- LiJj cJ-L c ^ ol jJl ^ .e-bj-ujJl ^J-p oLJL-?- JJlJJ 
^_Lp 2 4_*^w_iaJl (j ^_>L5 ^2 Jg o^LjlpI bj, 'j -> b jja^s* 
C 4-^ b ? j^/l 0 j-^LJl oi ^ jLl—b ^JlP oJpL -L_S toLo^l 
.IfJip ^jLptJI ^L llatf ++*a (. oUl./g.d-Slu i-_->jL>tLI LLlj 

. < UmA y>Vl ^Ja 3 jli LJJi .lil IJl^a • 

? p - 
.‘L^LvL ^jg*“ <1P l.la.“.^*» L (^ ^ N | . ^*-*j 
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IJla j-i~i • 

^jlalU O ob ^s\ Jli! 

.JjIa U J-4 ilia jlS" • 

j ^jol Jli O j ~ ^ > jl5 <..1.9 ^Jl t^J 

(_La jl5j j*-Sb>-ljjl jl _/*->! 

Ji J t <d j^»- Jjj>Jl SjUl t l^sl^i>-l N <LLws<aa>- 

. <uj 0^*-ia^ j^P 

.L(>- 1..»....Jj j^ll jXj jAj • 


jri' j*£jLt jJ 4 -^iL-wI o Lyg j3 ^j-a ^S" t ^ 

.‘ih 2‘c. ,' 


- ^ w |- cM^ •(*" 

! 4!**.* s 2.-> k }\ ^y)\iLl I dLL US' a!lp^ (JLaj ^Lp La^^-* 


^ j->-V I £>U)I d l l i yP do-L>iJLj ^ j jL L* m dJbl <1 # 

9:v. 


L)l y>Lddj^[ y~J JuaJ .^y* jp° » \_y^ ** 

yS"Ldl o-j'cJl 0 jiUJ j j a,*? ^ > JujyJl y^_» Aj'^Ljca 

. j+*sj d)l Jj ^ Lyx oL llyl JuL) .^j.vol^wJl 

y 4jld*l j23i c)-^ ® 

^y>jl L^jlSj jJlJ jL^j^I A^j^-dl AlpjJl Jlo jJl cdi? Jla) 

C— ililL ^ ^-Jl ^pJj La \‘a««J3 a ! Aj V y ^{-X-a j^JCu . 1^-JlP (. — AjLj A JL/9 

JL*j ^y ^jJLJ i aJI (^d! IJlgj IwLjc^j jJ_u yS\j 

.ajL^- y £-d>li IU>- jdl (aJI <^JJ1 ^Lp ) aJlp (j^LtL 

♦ (J^i->- 3U0I AXplla^A>L> jL5 Aj'y^L^-a ^y (dL»do-ll ^J . la 44 ■<*• J 1 1-Ls> ^a 

.Ajd^li*- L^-jL» L^3 j-*j (Jj-l>«Jl 
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?UL*f 4jJj o 1 ^JJI jJ* iJlS Jt • 

IjjJuL; ij j-LJ— ^ j »«Jl ( j_* 

i^JL oJ jJJ JwiJl 5j»waJl jl .(Pandora’s Box) 
oLJI aJLw^o ijl JL >-jj t jl*j Lo L^JLe- jjJL«Jl JLi ^jJJLJ 
■kjjj-* jt*J o* SjS 'Jj “L^ jt* up 

.La LaJl> p coJla JIpJIj ISJ • 

J ji .(l*JU*p iJbl JjJL^Jl Jl ^bcd Jj (J .!A5 

|» law a j^IpI <1) jJl AjL^-j JL? t ^SIjJl J 

. JJa<Jl J^aJl -Up iiUaJl aJ LwwvA ^p <Lo^-Ij Lgjl 

! illS Jj z j*j cJ ISJ • 

^Jp w> jj 5 ! oLLww^xJl <1)1 j^a aJLal*.*J I L)J .iJbl oj^IpI J U 

^ 0 £ 
j a *>a i 1 JJp oUaJl ^P Lo^-lJ oLS” <l)lj t^jj^Jl oLJlII <1)1 

.l-U>- ^ p*^** ^P 0 j* A^ J~LL AjLo (j^^j t ^JJa^Jl 

aJ-*_>cj A>-ji Jj oLj>*Jl jJ>tJ JaJtUj ^-2 J-OJ jN I 0 JlA £-/= J 

!f JS* J Ua>- Jp JJaJli tlSJ • 

iteiJJS J^JLwn cLLIj ^Jp . L^JwQ L5* L** 

aj Jaj ^]J L>-Ij jA /jfSlj J ^jLuijjJ d)l aj j.o'yi Ju^j Lo <1)J e-y>*}i\ 
iL*-j| I L)^j .cILj-lJ 1 1 jS $ Lo_S~ t p-_^Jl 

.«<oL*>- J ^-pbtll Ua^xJl® ^^LuLul aaLWI (JJl ^JJa^2^Jl 

J j-LL-aJl <_|p oJl^p IfJ j^a» ^ol-b ( _^JI J,jNI Si ^l! : (Pandora) IjjJUU (3) 

. (^-i?L^l) aLUIj ^5 oLvyjVl jj jjJl J5 iSjr^ 
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& * , < 

j jL cLd^wo jli' JLaJ .IJijj- £U-« • 

oLillj 3 j£& Ij^I £jj 2 j 4j\ ji £LJ\ ^ jl^ 

4 J! (1) La ^J lj t ciU^ oLS' t ^j^}j , ^j&\j£j aJI j\ 

{£ Jj 01 c ajl<>J»*j L a c t it jj>5_L^JI wUUu 

<^« * «✓? IA_a_^ . L$ i p ^_j L>_£ a_*_Lp L>.£ 

^-*-9 jj d)lj ^jJuP d -^-’ <1)1 ^j..^ 1 1 ^jja AjI t AjL*JJ 

.aaJ 4> cJl ^ jj ( jl ^1 p c aJLojJ ^la. U ig 1 Ja^>t^Jl 

y • 

<j-* CT^" j*J>LL>s^ ^_a 1 <jj .^\-$' 

ji 5*1 t AXl?l>" ^-^jL jJsl> 0} .ojj^wsJl^ o |*-^<wlj^ 

. AjlJL>x J l ^jp c_J2j^>*_>^ C ^ ^ jj j ^»JLi OP-Lw^l ^f-) t A^^Pt^aJl ifcli_Li ^jji 
Oj5 (J y>^» ^Jl A-*/2^j>t^ oL^JL J5 o| cLU (Jjiij 

,43yuj j ySj^j 

pLwib^J Ijl .->• 1 jj ‘/2 t dLj J jl J jju Jl JjuJI i j-a ol ^j-bl • 

?j^Jl \jjt 

A~Lp ^AJl ^SA^Jl ^1*1 .A.tfilg.frll AjJ jJlj j ^.^a^Jl <jjjJ <1)1 Jbilpl J 

^£5*1 ^ ^Jlj to! ^>«-<JL l^I • p i^ J |*-i> 

jl Ij_J <^J_>- t^J->- L^Jlo iJjLil • *1 *& A " IJL*j 

p * 

^ill jjliJl oIjI^xjjjI .,'. j OJi^j o 

t j j**- ol yy , Jl aU - J ^ jJ: jJ U.up (Supernova) 

o^wa-lil oLpIx-A\I j^L^o ^a 3Jj>«Jl aJJLJI AiUaJl t^JL^sj 'jji Ul j 
t j-*/?L>«J| ^->\1 ^pil 

.^— Ajl j-mj! j j-o-p ^j-p c^2-JlSCL!' L^j c e.i.lfl.lj iLJjJl ^IjJj 

►Ijj *_i»l Ulj <_£J-1 ^-iLJIj Jj^iJL j^p^jtj £jh ^j^Ij 
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\ .J J-*P ^Lp ^L*-> ^jlisLxj ^yjl^JJl 

jA*5»\j c 1 Jl~*_i ^.M.a. 0 i U tl I ^ Lj LoJlLP ojL~->*_JI jJL 

oUL^iS^I LoJL^p iiL* UIj SjV j J-S' jllp SjV jJI 

oLjJaJ c. ./* '< L>JLLp iiLxjt Llj i_L?-l l ^ )a st-L jl Oji 4 o . la » ll 
Ulj t«-L-i*ill JL ojVj Jllp iiLjt oj^? LI iJ_£j>*Jl oJuJ^»- 


.^jJl iAf ^\ ^Ul 
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CajuJI 


t ISwl^wo j 4jjl>6-a 4^S*li ’. (Apbanor) jjj Lj! 
t Lg-Jj jJijJ LsjjwO 1 43 jj 4^5 UJI o JwA L» 43 ~y*j 

.4Jl_iL>^7-> j\ Oj^-* j\ 4^-IjLj LaO_>*_j C ^jL^sJI 4-J-o-P ^Jj 

^1 -Lip 4-^-5^ LdJl dJ-a p'l^jl Lp Is 3 4 l$_. ^JT |*-p ^J-P J 

. t_g Jl 4jaj>-*^ {jA >— Akitj jl jCa^dl ^jA Lgjl *^1 t 4 j>mJ 

(Twenty-One-Centimeter \ j JL>-Ijl olploJil 

< 11 1, ^ i 1 h i /Lg-L^^j i _ y xJl oLpl_*_iVl : Radial) 

. j J ^£JNl ojj.i 


il 


Si I JlSLil j_x> J_SLi : (X-Ray Radiation) 

‘L-a-J^S/l j— >-\ JwSLU> j_A jl) 

. J j~Ljl j . JLp ^]l ^Lo ^ (^ 5 ^^ (a-^^JsIJc* j 

I^oLmSjJ aAjL^JI L^XP tjld 3 jp»Nl ^3 O-jljLfcJl ^3 wOj \~aJCS'J 

d->ljLil 4 jILoj oJ^j . 40-^Jl V I "jA J^-Llaj ^JJl jLiJl w%o 

L&jLl>-l JaJi3 pld j-Jl »— » jJiill 


Owb-Jl Jil < iJuj .odj^*>Ul 4kij : (Event Horizon) ^JL>Jl Ji! 

. CjI^JOs^-L^S" 4j^L> ^Jl y>- C 3^— «l ^AsS ^\S ^3 
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^ C* f. f. 

i)\S lSj_ 1 jl j-dJl ^ ».) g . " -«. ^ 'bl 4 * j-s^ 3 jl 4 ^-*~->- ^1 l)1 

.c-jI y^ 3 ^-L5” ^Jlo _l*j ^Jip 

Jjl* ^_L>_*Jl : (Fusion) ^Lo-XJl 

ur^'j J-^' ^y,j^ j\ fj-c-4-f^J 

eii-L> j ^3 4-ij-s &^>~J IjLo-jj ^ 0} .Las-LLi! 4-31-1? 

^ j O^r J j 1 '^: " $ ■■ ■ " Wt- 9 a-J-^j>JI 

» ^jl l L) 

* P 

a£ y>e. Jl J-*-J Ljco 4s>- <J jJaj <oLj_S1 ! (Redshift) J* p ‘ i £^1 

(_£ j-> Lljli ciUjJ 4 LdP |ji-s-*-J i3 jJ>r Jo CjI j_>w<>J| (jl jl tJ^?l jJl ( jj> 

* t * 

.1 jj*S>-\ La*- y*& 


* p 

IS y Jl! L-tJ y- j_<J| J jl> y jLijjl :(Blueshift) Jjjjl ^Lj^l 

y-jl. i (_$jJl j ol ^->c_»Jl ^ jjJu (_$jJl jjj .-L*al jJl olsxjL 

.(ijjS/l ^LijjMl *jl ^^If- o-L^>j Lj_pu 
^ ^^jJl j_^5\Jl ajIJj : (Big Bang) j~£JI j^iAjMI 

4 4 frUajdl 1^*9 4.1 ; 4 _Loj 0 ^-L-> ® 

^j-C- SjL-C- LgJl ; il jJajJl UajiiJl (j-^j .oiL»Jlj <LiliaJl 

jrJLrf 0 jJL9 lgJ-£Jj l U j^uC (J- o - C - ^3 jJul L» 1-La (jl *)ll 4 JT^ 
• Loj-X*-a 01^" (jl jl>cjajj/l J.w.a .1 (j^^Jl ^|5LlJ 4 

ykj 4 jJw’l iSy (^i LLiiJl (jj-Jl jlla.til : (Fission) |»LJjJI 

. <iUa!l ijvLisI j>j “>L»j 

^j~aj <ujJ 4 ^.a • (Positron) 

4j^_jLj ij^j Lj L b5^ 


(Pi Meson) LlSj Ljj^Jl 4_ilw?1 Jj>-I : (Pion) 
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A_J^I A^olp .(1) j-o ^Jl p — j */3 *.,>•1 |r- > 

AjLi (l)^**l! y * mf *~* J 3 *«— zX+Jsaj iljl^Jl ^Co<> .i-Xp i— i.l IXj 

JpliJ! i» l _ 5 1 p -XpL*o aJI L 5 t(Spin) ^ d)ljj:> ji 

iJu^aJL ^ij^^Jlj 4JuJu>Jl ^Jl bL^.1 : (Oxidation) Ju^b 
c^!jj_j J_> j_>JI olj^ ^L_>t_>l ^j_p ^_jLJ j— a t ^—wulj ^Llfl-) ^_Lp 


j_a JjJs? bl : (Relativistic Length) J^> ^^aJLSJ 

^^-Lp i«iaj aJi Mj 4 c 5_Ua_*Jl jIjJLJL ^ (Contraction) ^ 1 a 7 

IgJ Ls^ P aJsU*>I L y2->L^*< (l)j jJl AO> AP ^<wvJl 

(J ^JsU (1 ) jJ> 03 1-^wwO^J 4-b j— *> (p^-s^Ji AP j-wJ ^A C) C 1 99 ^L-> AP 

14 


ojj^) o>U jjjJl j-o j-UloJl : (Super Symmetry) Jpli 

Ojj^ L— olj J-wO J (oL<>ww^>cJ Aj>t*w>s-0 ? A_Jj_*_« 

l$-*3 £_JaJOJ oLLmj ^uu»j JpUJl j-ULoJ! Aj jiij l)| XoL>-ww*j><J 

j ^cw2^3 j^jCj i)\ C^lj jj jJ I 

^jJl cjLjJI 5jL-p : (Cosmological Constant) ^ j-^JI oLJ 
(Jj^Jl jJ A»L*Jl A^oJl ^3 AjN^L*jo ^Uaj ^3 ^LlJLljj L^-sLs^I 

t < 

0-5 jj 3_; Ji J d)lS" (1) j^Jl Ob k.bLJoS'l Ub-N Jl5 j . j5LJ| 

^A LoJib A-oj^Jl Q> 1 >JlL-OL<J 1 (l)i 4 ^ajJl OjL-*Ji oAA Jul 

^jJIp^I ^jS ilLwA Jljlo Laj-XJj iy >z - A J (Jjb>cJlj jy>*-A 

.pLsaaII oU»-L~o 

t^iLOl jL^JNl i>bo : (Black Hole) aj-J <_JLi 

1 4 jj 3 «Lo^L>*-Jl Oj£jj t oJ-^j ^iajJj ^]| SiLJl Jg^***) J:-.'^- 
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4^- j5>- * j \\ kjJJ^ ^3 t Lo-Jj ^1— «*->• ^1 <jl <L'—*J>l-> 

^ Jgj J L» J l ojJ-5 Oj^j Ol J tjl j-aJl ^1 t 0->0»>iJl jjil ^pJJ 

.4 Ld'-’t I o-La 


/j— ) LmmaJ £ LAjI ii j yt* ^yt j : (Wormhole) SajJLlI y> 

yo lo ^Jlp t 4 jO>c^o 4 A la* 4 (O^ojl Ol 

(Massive Compact Halo yi>l y-« / ^JL< ^Lft ^ >■ 

iXt- ilL* o j£j ol y* 4JI jLiJtJl y. : Object) (Macho) 

Jia <, J»l ^-1 J^Li ( _y^ ^>«^JoJl <UOt-4iJl aJL^JI J»l I y J51 a 

fcUl 2j>-J J»L*J ^^1 tol j>fc<Jl *L>«jl £v03>“ ^ ® jJiS^A i ^ ^XJLoJl 

.iUiLjl 


2 j* cJJLu ^ j-JUgJl iS y : (Alpha Particle) lilt 

2j 

ii LU JJlJ uLw^ : (Z and W Particles) Wj Z oU^ 

^ jjJ! <jj y (1)} .(<J1-^ j-oJl) (JjjLolII oLo^m>> isAi-o-o Lfl-va ,*j ^^Jlp 
SLS' . (JIJl^J! ^J-p . Z c^l^-w^wbdjxJl o!jil>e_^j i ^A 4-d-^... ^oJ l 

W j Z oU™d>Jl Oj ^^3^1 O-bxj tOj^^JVl j-0 y j-oJl ^J^-LL 

4-Jw^-P (j1 -9 ^j_/Q 1 g «/?l .,r3 7 *1 ^Joj 

^^Jlp J^Li>*Jl L^JLSiolj J oji_A ^^L^aJL^Vlj (^IJl^-^M) 

J^LJl oL«> o Li IjJ i U-^JLi <4^5) ^jIpj iillaJl 

. 4j^j0jL OL>-*-wvd>- ^pjj (JU. j^>Jl) 


oJla pI ... i-pl ol ! (SNOB) II 


oLS^>L ^xJl d3U^A (l)^^j ol ^Lp Iji-flol 4 ^cqj>JI 
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j-A SNOB oLi dLta .dJjl cJl <J^\J>- Lg«j LjwUjjJ 

^•y*- % ^5^ <J jJaJ A * .,r? 7 ~L>*Jl 'jJ* jJ ^JJl <_£jL>woJ! 

,4jcsJaJl oJj>-I ^ uj! dLo jJLc^J! 


iUjJl J jj>- uLj> jJl}\ : (Cosmic Censorship) <LJ jS ijLSj 

yA jS* C ' j £ *d I 

(j\ j\ * j Jx 11 <_£ jJ : (Radiation Pressure) ja-JL^g 

LpI L jli (NASA) L-nlJ d— >- ya\ -Xi j . ^w^Jg L.*.4 j jJlSs J| 

t!j_>- Sj—lS' ^ j— ip^il 4—3 J i L— «— i 

. ( 1 1 ^UaJl ^ i ^ «/J 1.1 ^ I Ifl w ./? Il 


iilkJl : (Zero Point Energy) jlk^Jl yugM X>- y JUp iiUs 

„ «* * 

y JuP iSUaJl 0| • (JlJLaJl — * ^1p L* 


■=rj- 


j j5o jl ^1^ Jl>«_<Jl ^ (jJJajJl j.'a..,a 11 

4j>-j 3 JLP 4iliaJl jU c jJJi Sjlp ( _ y Aj t 4 a l la -o 

^i ^\ j**) Lj c 1 1 jl/bll *■ a ■ ./5 ^ 1 ^ i . A .A. «. I 1 lj o > J l ^ J3 *^3 1 1 

•» J?*-' 9 tJ* 4-^ 

(oL-LJl SpIj>J ^b-vJI c-Jl) ^ i -hV i ii' *** ^ Jl o j-aU? 

q j* I 6jXa« ^ j-4 ?. \ (Greenhouse Effect) 

.(*-1 Cv^J ‘Lx~S> I ) IR LpL*-L<j oJ^-jkjj jV I ^Ja-4>j ^J---9 

^Ja—vAJ ^JO ^i\ ^ J>LJ_Lj ^J_Jl (j j_^Jl (j| 


^JJl^ 4_w-5L^-dJ 1 a\ 


£^1 ^yp L^adaL 


^ f>At 


V\ 


■A-w.^-S* J I 4_w> 
©jl 


il La lilj 4 ^ J ^Jl 

^jJl ©jl (dilijl (j y> j_^Jl 

jdJj ^)! j^» .0^1 


^fy, J, 


{■ : (Redgiant) ysA J’jUp 
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Jbjj jl g ./i iNl 4-L>- jA 4-iLJaJl JJj* J LL*j i 

<C* ij-*- 5 !'-’ 1 J^Ij-xj ‘ U -~^T ^ jl « jj-* 

» * ^ 

.^q^I li^Up 


jjb LjiUJl Jl^° Ji V~ JL oyJI^JI : (Graviton) 

OJJ^ 4jJL)j l 4 -j*-*^LJl^Jj_£^J| (jL>e-0 ^Jl <ly> w 1 L (JjJjjUlS^ 


. ft w 'ft ft . 

p_5 JI O^Sj ol ilj_>l oJw?j ol ( J->v 2 _>tlj pJ ^-bo 

LuJjLx-a ^jLiL 0^1 ^-Sl (JljL® ^jJl <jL>*_oJl t 4-oiL^Jl <JL>*_« ^3 
.(^■^ ^*Jxj Lip Lsi-® ^Lp 4*^JxJl 


4-5" j_>«_)^ 4-1 jl 5 ^J-ll (JLmi j-^j-Jl |twww-_>«_J i . (Gluon) <1 )^JLp 

.olSjl^^Jl 0 yJJ Lw®Lj ^Q-»j ^jJIj l LJjjco 

oL : (Curved Space) ^L*aJ ^JLpu /^Jl >■-« »l ^ » 

(1)1 ^JJLo l cOUL^l^-- 0 djj l ^j-aJL-JL®! 4_-*JO-A ^3 4 J 
^-A j L W J 1 (— -5^-^Jl ^c-la-^ (jlj 180 J ^-A <-L*JjL^Jl LjIjj 

frl tfJI uiw?jj L*JL>-j t^jjL«_JI c5 ^>Ow<iJI *LajjJI ^j-Lp JLl® 

^Jto 1 -La (jl 1 0 L 0 J j 4— rfJJLA ^9 dU^j 14 j^Ll)1 0^L*j 1 ^3 ^X>t^oJl 

.Lj^Ls>b-4 ^9 Ijj-^aLa oSl (J-’L* 


* j «Ja 11 0 } .g- j)-..^ 11 4^_^uL^Sll SJl-p-^JI I (Photon) j j-i 
(Jl^-*>1 JJLa <^oLl 2 a -,/^ ll OIL, (_j-Lp ^v-^jO-oJI 
(JLa^i jja Ls^LjI ^_A (j ^- aJI^ . 4_^— j_gJ\Jl C^UpL*-**^ l 

■ 4 j%M > Jg LxAj j-^-SUl ji {j* (J^Lj ^^*>*) 

^1 J~*J ( jd\ i-MPjSll AjiUJl ciy : (Tidal Force) 4 jJU ,jji 
-LoJl ^j^jS/l (^jLp ^LpLiJl j-o-<aJi J-a (£ J& 0|j .^l—^-Vl 

^JjL^Jl u-J ^-Aj J^-P 4-<k->-ljiJl JUkJl LoJw) .j^-PxJl j 

^J^aII JjaJ 4jkX^jl (^^4 *a 1 1 J-*^1 Ol • ^-^-*- 1 ® ^jiAj >.l.^*~ 1 g'l^^— wJl 
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jiNl 4^->- dj. • 4-w*jV 1 A^UJl <Jl>i^o Oj-3 

dN jl*_jS(I <l^_>JI yA ^_£jj| Oj y-^-i < Lo.iL>tJl ^ jJL) j-*-*~-J j^*aJ 1 ^Jl 


U-J J^L^d t ji>-T |t— <^r (_£^5j 4 j-o-aJI (_^jJ 4^j^L>JI jL>i-a 


.isL^JI 


oJla ^Jd : (Riemann Tensor) <jLw; <3-^ 

Oj^j tl y^> ^lJ o»Vl dl5 lili ^Lvajdl ^Jj d^JOgJl 

4 (<J j-*jddl Ajj\^jj A^x-^s-s^ 1^ <U^JJwA> dj_j) l>*kw» t\*JlA 1' 

g-l 4 ll dl l*i-A t I jJL^& oJJL^-oJl <L,w<>JxJl dU— > t j-^ -J 

i) y>c*A j .o^Lo *L^j3JI ^-Lp ,«^-X>s-o 

I jJl^> *L^<OsJ ' d y£-> d®.AdP k-tf.9 y^" J 4-<jLp o^L^Jl 

.( ^*_s*2>l dkjj ^£dJ Oj15 LoAS" o^LJl LJj>d) 

<LoL*Jl <U^wvjJl Ajjjaxll Lfcd yA Jl Id-A L)\y 

.I^JLjcoI >^1 4_Jii]l dlS dUi J^l t_5^ ^dJdN 

ol d dl .^^s>yj a . sd ! (Quasar) jL*»l 

oLpL*oNI 4^wo-S" ^JJl*_j ^jJl j LgJu>-l^ ^ 4_JlxSsJI ^JuU *\ 5 y+j* <-*> ^d-> 

.IglJ ( ^i\ 0^~Sdl 

LgJ! ^.L p oJ jJI ^ 4.k.^ r » od>- j : (Jiffy) ^jJaj>*J 

j AjLj ^-_P (J g-jfr ^4 3 1 ^^_xJO*_) dJl (0-3 ^Jl j^-4 *J_>t-Jl 

.^jl^ill 10 X 3 (J-sIaj J^J ^ d^J j jdl 


jUxiJ^I : (Supernova) Jjli 

ol J^a j\ a]c£ Ac]s£ (^JJl J-olj>dl 

^j-p J-s^-2>x-j jL>*_JijNt d[j (^-Lp 

\j y*a->^ jL^-jJ-jNI |j(-A yS' ^-jdJl djj . jL^-si2-» S y I 0LJ0-P 

(_£ j->-l y-^^CS' L^J oJlAj jLp^JIjNI 4 <dLkdl j-odjdd 
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IJU o^La C-J oljJJl Llia jjb ULfcj .0 

.clLjb 

^J^J! : (CERN) ^jJbJl d^JU 

4_PjL*%wa 'j — . j— ’ ^ 

c^^pLdJl 4_wulj^ j . f'jtjz 1 1 j^j» i^jlJL) \s’ j^>i lIj I 

.(oiIJu-UA!I) 3j\.,A»'I jjj frl Jl>- 4c*bi!l 

^?Lp : (Superconducting Magnet) J~-*» jill JjLs ^^JjIjJLo 
* 

^ 1 Jl>- <W 2-i>*-a L> JwlP o^wX>ta O^Lca ^jj# 

.ifljliJl <uLs^j-*JL ^^PJJ ilL>- 4 pLj^SnJI ol>tJ iajlJLa ^1 ^ ^ L" 

^iJlj 4_*_**ljJl in> L>- j-aJ I olj-wo LgJ <^jLaJl I j 

* * 

^jA 4-JIp (J j '*'** ^ L^iLjca ^ll>&a iJl? J j>xj 

.(JjLJI (* ^JL^JL J?l>&*Jl j-^Jl) <ijliJl 
/jJJaJ r L^I : (X-Ray Burster) oLpUJ-)li jj*i-a 

(1)^1 4*spL*-*l[ oIjIpxjIjI (_£ 5 jj 

^^Jlp q.. <i*)jj ^ill s^UJl j^jLj IqjI *-!’ j_>c_> dilJ^ (jl 
.jl^aSl 4*l^*J <Ud la Ifjjl J-sA> laJLlP 

j~Ju ^ii\ <jj_lajJl : (Quantum Mechanics) 

^ 4^-$' 4*JL*Jl 4_illaj! *J jJL- 

^JlP j-^Ja j l^jl^wO jli 4 tiiJi [ j-a JuoNlj .0 J ■ » .& 1\ 

« 4 .-^-.>- *-i - — ^ 4,<.i.iJ*^l 1 d) ^ )«■)-) I ^<.^**.<^.1 1 

4 jjj&y\ 1^ j>\ <_dj ^.L Ji :(Muon) oj^ 

.o tA-ii ^51 ibS’ ji jAj 

js?Jc-<J\ oUIm LLi; : (Neutron Star) jj j~j ^P%j 

^jC' ojbp ^jJl y&j 4 ^LaJl 

. <uL<? 
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(Pulsar Neutro j . .,a~i oli jS j-J ^ jjhJ 

l ilJ^ol ^s- Ailla : Star) 

t L yij'yi 0j£-> 4 OljjJ 

* t, 

olS LoJli?j .lluJ- [£ j 3 ^ Liji jz& 4 <Lsi?jLj a^*pL*_JM 
.AiiQaJJ ^ laT'.d jJfc ^jUI' l)Ls 4 LoU 

.oj>Ul islkU ^UJdl vj^Jl : (Radioactivity) ^U-il i?Lij 
jl oUjjjxJ! 4 o>Uj o^Ll^-oJI aJjl»SMj 

"iS C j* c^U>-wwv^ 

4 <s *,ti i L^_9 jJc^J <uJw«jJI oJwoJl ! (Half-Life) j -^-wJI 4 — a^/aS* 

. I / o^k>zjy^ <u^ OLUjJi 

JX-£ j-* • (Binary Star System) ^UaJ 

bS ^5 j-a (Jj^“ ijljj-L) 

oLbJ^o ^IjlpI ^^Jl-p ^ jJL>^ ^?L-p .’(Isotopes) ^jUaJ 

.oUj 

wLi-U ( ^J\ ^_SLll o^lau : (String Theory) jLjjSlI S-jjJaJ 
/ j_l?ijjjJ! o^L^p ^3 ^i-.^L) «o l$J ^Lp Lo-.^.vw , > tJ I 

1 j!_j ,4-fijLaJl 4 j ^Isj ^Ha-s^2-« Ip jZS')l\^ 4 1 

Ojj . A^>J ^1 J I A^SUJ! <Lj.il>sJl 4_> j ^-> LoULL Aj jialii oJ_A 

^Jlp Jl>-I j\ 0 j^Jlp ^L*jI Uj-^ Ajbvs^->tj 

>• <« <« 
JljL> 1J.&) LajLs t*lLL»j oUjl^jj jJ L^S” ^»-^*.w > - d)|j .lJ-*-> 

JLs 

JjiJ : (General Theory of Relativity) o>L«JI 3_w Jl LtjJaJ 

I aj jiaJl L$j! 1915 j*UJl ^ o _r^J i_#~^ jjU-ijjl j 1 . 
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( j-a t oLjJ Jij . LJiLj-oLl oLjla'. 'I L^pL-aJ L^-jLJL>->- ^ 
&S L+S t^j-wu'bll iwJLt-'Lj ^LgJl jL>i-4j'b/lj t aj oLjj L® ( j^> 
cjLo.. ^ a . igj), * «,<g < j jj-3^ JuiL^j J J_>- *^_S"I J_£Jl 

. . - ’ jiJl a>-^ ^JLp L^p ^JL <Lo^L>eJl ^Jaj 


3JO-j : (Astronomical Unit) (AU) i-^JLi SJL>-j 

'(J^ 3 ^ J -'^-' 0 J^LL ^®L-^jJl 

/oX >- jJl : (Naked Singularity) (a^*Jl ayidl) S-L^-j 

3j^-s<aj .5 c-JiiLl o^La l-g L.3...W ^iJl L J*5” 4-laiJl .5 yilSl 

La ^J) <iL^NL c^jLl*1jj^/ LoLLl *u-^wvjJl L» jJslJ .0 

|jj l ^JjiL Li jJ>c_>c-0 oJj>-jJl oJlA (jli t LJL>- 0 J-S^J 

ULft Lis t ^jl>*JI j^$l ^jlp (JL>- t L^jJj Ljl^oL 

.Ljlp 1^ t C ) ( /^-a 
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t ** Q t( l~ i i~\ 


Baryonic 

<LjI jJ 

Potential Differences 

(ojLS”) aJjo 

Argon 

Oji-j! 

Radius 

( V — g.^/3.) ) 

X-Ray Radiation 


Ultraviolet Rays 

4^_Jj 1 

Frames 

>! 

Event-Horizon 

J-i-1 Jjil 

IO, Europa, Callisto’s Moon 

<. L jjjj c IO . jLojl 

Ancient God 

-UiOi A^Jl 

Beta Decay 

llo 

Fusion 

/ ^LoJbl 

Redshifted 

y-1 
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Blueshifted 

<ijj' 

Big Bang 


Supernova Explosion 


Collapse 


Energy Collapsing 

aJUs jL^I 

Ellipse 

( L y2i\j ^Jai) i j>cAAA\ 

Aphelion 


Volcano 

OlSjJ 

Conservation of Energy 

islJaJl tlL 

Red Spot 


Oxidation 

JLwSlj 

Oscillation 

^ Jj JJ 

Relativistic Length Contraction 

, _y J_^ 

Symmetry 

/Jll£ 

Supersymetry 

Jpli ^lihj 

Black Hole 


Wormhole 

SijjJl 

Alpha Particle 

liJl 

Beta Particle 
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SNOB: Society for Natural Objects 


loll 


Angular-Momentum 

((•-Kj) eSj'j 

Flat Rotation Curves 


Nature’s Talent 


Cosmic Censorship 

<Lo jS 4jli j 

Dragging of Inertial 


Planetary-Nebulae 


Trapped Surface 


Chain Reaction 


Light Year 

4*J C*>| 

Positive Charge 


Superpartner 

Jpli dL jdi 

Geometrical Shape 


Rust 

IwL^3 

Red Giant 


Heatings Element 


Curved Space 

t > g-Lya.9 

Annihilation 


Angular Momentum 
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Local Power 


Tidal Force 

4jwLo ^ ji 

Solar Mass 


Asteroid 


Eccentric 


Dark Matter 

<uJJxe oLo 

Supernova 

. * 

*iapl 

Galaxy Gravitational Field 

ol 4*0 

Electro Magnetic Field 

Jl£ 

CERN 


Giant Hydrogen Cloud Orbit 

Comet Orbit 

i_JJu jl 

Comet 

i_J JLo 

European Organization of 

Aola'.U 

Nuclear Research 


Superconducting Magnets 

(Jjli J 

Singularity 

i jiC y> 

Quantum Mechanic 

j^Jl l£JU>L« 

White Dwarf 

fj* 
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Orbiting Star 


Neutron Star 

(J jjj? 

Radioactivity 

JpljLl 

Solarsystem 


Binary Star System 


String Theory 

AjjJaj 

Point of no Return 

oJ j&'J <kij 

AU 

<u£JL9 oJp-j 
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